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C^U1D£-B00R TO THE INDDBTBIAL EXHIBITION. 



'QiiB great object of the present werk i6» to fumiBh the Yiakor to tha 

Exiubitioii, with nome facts and figures, relative to the mannfactiirefl of our 

ova and other countries; and to e£Eect that, which the mere exhibition of 

ft specimens ef raw material, or manufactnrecl produce, fail to do, viz., to pre* 

^ sent a correct idea of the yastness and extent of that commercial enteipnaa 

H so essentially the cfaaractecistic. of the present day. The bundle of wooUen, 

' ^aoftton, or linen yam, and the bale of cloth, calico, or linen, may be passed 

i onheeded by the Tiaitor, who oanoentrates his admiration on the gorgeous 

display of gold and silrer plate; — ^the block of coal, the pig of iron, or the 

bar of steel, may not attract a ten thousandth part of that attention which 

will be rivetted on the diamond of Koh-i-noor ; but when the lositor is in- 

fOEnned, that the annual value of the textile manufactures of our country, is 

not short of £95,.000,000,. the gold and silver plate sinks into comparativa 

insignificance ; and when he is reminded that the mineral products of our 

native land annually exceed in value £35,000,000, he will acknowledge, 

f that the glittering gem of Golconda, is a feather in the scale, when weighed 

' in the balance of utility, with the coal, the iron, and the other unprotected 

dfiuizens of the western court of the Crystal Palace. 

The exhibitions of art and industry, which, previous to the present year, 
have been opened in 'various manufacturing districts of our own country, 
"Saah as Leeds, Manchester, and Birmingham, have been, for the most 
part, confined to the industrial products of the particular ^strict. The last 
exhibition, at Birmingham^ contained by far the best collection of the pro- 
ducts of our manufactures that have been made in this country. Still, it 
was but a partial exhibition of our industrial resources, for although the 
Taried manufactures of Birmingham itself were well illustrated, it must bo 
remembered hy all observant visitors, that the beautiful productions of the 
Coventry looms^ in the. same county, were anything but adequately repre- 
sented. We do not thfisefore, consider it necessary to refer further to our 
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own frofvinciiil exlultfona, nor even to lie triennial exhibitions at Dublin, 
edjq^ as they have been by those of Paris, Brussels, and Munich, pre- 
ferring rather to oocupy the brief space we can allot to the subject of pre- 
vious exhibitions, with a succinct account of those, which, under succes- 
mT6 dynasties, have served to advance the cause of national industry in 
France, and formed the proto-type of that universal exhibition, on which 
the attention of the whole civilized world is now centered. 

Of the utility of exhibitions to the manufacturer, it will be almost 
onneoessary to speak. It is well known, that large orders were given to 
some Birmingham firms, on account of goods shown by them at the last 
e^diibition ; and, to gay nothing of the large amount which is stated to be 
realized by Parisian and other French houses, as the produce of sales 
resulting fipom the exhibition of goods, at their quinquennial exhibition, 
one case in point may be mentioned, that of the house of Bequillard & Co., 
carpet manufacturers, who, entirely from the publicity given to their pro- 
ducts, at the Paris exhibition of 1849, disposed of carpets of the value of 
£10,000 to Bussia alone. 

FiBsr. ExHrBrriON. — ^Although the Government of the day, — ^the Direc- 
tory, — ^had previously collected together some of the finest specimens of 
French workmanship at the palace of St. Cloud, and thrown the collection 
open to pt^blic inspection, yet it was not until the 10th of September, 1798, 
that the first exhibition of French industry can be said to have taken place 
at Paris. That day was chosen as being the anniversary of the republic ; 
this ei^hibition lasted l^t three days. The locale appropriated to the exH- 
bition, was divided into 68 arcades, arranged in a square, having the temple 
of uidustry placed in the midst. The number of exhibitors were 110; 
twelve prizes were awarded, and certificates of honor granted to twelve 
Oth^r exhibitors. 

. 8EXX>ino ExHiBinoiir. — ^The second Exhibition was opened on the 19th of 
Sepfember, 1801, in the court-yard of the Louvre, under elegant porticos, 
and remained open seven days ; 229 manufacturers exhibited the produc- 
tions of their looms and workshops. At the close of the exhibition, Napoleon 
aS'. 4rat .Consul, made a glowing address to the assembly, and recommended 
the adoptLon of an annual exhibition. Neither at this nor the former 
exhibition, was there any division of the productions exhibited, into classes^ 
nor were the medals awarded with any classification; this did not take 
plAoe until the third exhibition. On this occasion, Jacquard received a 
medal £(>r the invention of the loom which bears his name. 

Tbibd Exmnrraos. — This exhibition was opened on the 19ih of Septem- 
ber, 1802, and, like the preceding one, ksted seven days. France was now 
at peace with Enghind, and Fox, Erskine, and Lord Hawkesbory, were 
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inresent at the exhibition; 540 persons exhibited the prodnoe of thdr 
. manufacturing industry. Specimens of soda made from sea salt were now 
for the first time exhibited) a discovery which has proved of immense unpor- 
tahce to the industrial arts both of France and England, 

Fourth ExHiBiTioif was opened on the 25th day of September, 1806, and 
continued open for twenty-four days. The first Consul had now become 
Emperor of the French; during the four years which elapsed since tihe last ex« 
hibition, all the great industrial arts of the country had more fully developed 
themselves ; the Merino sheep had been acclimatized, and the woollen manu- 
facture become in consequence, much improved. The production of silk had 
received the greatest encouragement, and the looms of Lyons now sent out 
products, unequalled for their beauty and richness. Machinery had been 
applied to cotton manufactures, — the production of iron had increased,— 
and chemistry had lent powerful aid in developing new and important 
applications to the industrial arts. The number of exhibitors had increased 
to 1422. 

Fifth ExHiernoN. — The wars in which Kapoleon was incessantly 
occupded, and the final occupation of the country by foreign troops, con* 
tributed to the postponement of the fifth exhibition to the year 1819. Louis 
XVIIlj was now king of France ; on the 25th of August, the exhibition 
was opened, and continued thirty-six days ; the number of exhibitors 
amounted to 1662, of whom 17 were decorated with the Cross of the Legion 
of Honour, and 360 received medals of diiferent kinds ; the whole number 
of prizes awarded of every kind, amounted to 809. 

Sixth Exhibition. — This exhibibition, as well as the preceding one, took 
place in the palace of the Louvre, and was opened on the 25th of August, 
1823. Charies X, was king pf France. A slight diminution will be observed 
in the number of exhibitors, which, on this occasion, amounted to 1648. 
.^ince the last exhibition great progress had been made in the construction 
^f improved machinery, especially for the use of the cotton manufiteture. 
At this exhibition, a model of the first suspension-bridge erected in France, 
formed a leading object of attraction. The total number of medals, certifi- 
icates of honour, &c., awarded at this exhibition, amounted to 1091 ; and 
although the number of esoposanU had diminished, yet the quality of the 
ariacles exhibited, had much improved. 

Seventh Exhibition. — Was opened on the 1st of August, 1827. Coft- 
siderable progress had now been made in the production of fine woollen 
cloths, merinos, cachemires, &c. ; and this exhibition contained some fine 
specimens of the industrial resources of this branch of manufacture. The 
extended use of the cylinder in calico printing — the adaptation of the 
English methods of working iron, and the substitution of the roUing 
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"PTOeeflS lorr that of haimnermg ; the applieaition of steatti to d}reing, &^ 
iSOaHon, and sugar refinisg ; the employment of soda in the mannfkctnze 
of glass; the introduction of lac dye, as a sobsiatiite for coddneiil In 
dyeing ; the manu&ctare of hydranlic cements ; the improved method «f 
numtzfactixing plate glass ; and the restoration of the prooesses of painting 
and Btainnig glass, were some of the leading eharacteri9ti(» of 4te 
lexWHtion of 1827. This exhibition -was also held at the Lontre, aad 
Tesnined open fifty days. The number of exhibitors was 1795,— and 1,^54 
priaes, ^f various kinds, were awarded. 

EiGBTH ExHDWTioif. — Open from the 1st of May to the 1st of Mf , 
1884. 'Riis exhibition, the first since the accession of Lows Philippe to 
lihe throne, grealily excelled those which preceded it. Four spaeiovs 
paviHoas were erected for the purpose, on ttre Place de la Concorde. The 
liumber ef exhibitors had increased to 2,447, of whom 1,786 recei^fod 
fiiivxnxrable notice of the jury ; 697 reoeived medals ; and 23 were decorated 
with the Cross of the Legion of Honour. M. ThSnard, in his address tt> 
the King, stated, that no epoch had hitherto been so fisrtile in progress, 
«ad remarkable results. *' It is especially in the last se^en years,** i» 
said, " that French industry has advanced wUh rapid strides ; our mum- 
ketones are multipHed, our machinery and manufactures improved, our 
commercial relations extended, and eyen new arts hare sprung up amoAggt 
SB.*' The following were amongst the objects fbr whidi fiiedals woe 
awarded, viz., improvements in sugar refining, dyeing, and HiB Jaoquaid 
loom ; also for sulphuric add, and otSier diemical products, and rarioHB 
mechanical improvements. 

KiisiTH ExniBinoK. — The Groat Square of Hie Champs £3ys6es, was 
aiow wisely selected as the site of the spacious building, destined Id 
contain the specimens of the industrial progress of France, and tine ninth 
odiibition was opened on the 1st of May, 1839, and, like tiie last, continBed 
<jpen two montiis. The number of exhibitors was 3,261 ; and 2,305 reooDa- 
penses were awarded, of which 878 consisted of medals, of various kinds, 
iind decorations of the Legion of Honoar. Unmistakeable evidence w«a 
dfiered of the contixraed progress of the arte and manufactures genera%* 
The following may be especially adverted to s—CSironometezs, andpuUic 
clocks; steam-engines; paper making machines; Jacquard looms; neec^Bs; 
galvanized iron ; lithographic stones ; decorated porcelain ; muslins, dlks^ 
and shawls. It was also remarked, tiiat whilst every bcanoh of mdustry 
had advanced tovaods perfection, the price of its production had diminiriied. 

Tehth ExBXBiTioor.— Opeoied on the Ist of May, 1844, and conthuMd 
•pen eodays. This was, undoubtedly, the *« crack" exUMtloB, fiur rar- 
pMong all those which had preceded it, and, in many respects, evenlilaii of 
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1849; illastcati^gi in the most forcible maimer, th^ great and important 
advantages whicb the industrial arts derive from the maintenance of peace 
and social order, Lonis Fhillip[>e was a constani visitor^ accompanied j 
generally by the Qqeeii« and other members of the Royal Family. In 
addition to the ^endid display of silks, shawls, woollen cloths, printed 
oottonst linens^ lacev, &c., a greater variety of novelties appeared on this 
than on any fbnoer occasion. It was on this occasion electro-plating was 
fiist exhibited, also the GxBt locomotive-engines manufactured in France ; a 
^lendid collection of bronzes, carpets, tapestry, mar^ueteri^^ bijouterie ; 
optical, mathematical, and philosophical instruments, organs, harps, and 
pianos, contributed to show the beneficial results of a peaceful government 
on the industrial prosperi^ of the country. This exhibition, like the pre- 
vious one, was held in the Champs Flys6s ; 3,960 persons exhibited the 
products of their skill, of whom 3,253 received the medals and certificates 
awarded by the jvxj. 

EtEVBSTH Exhibition. — The accidental overthrow of the Monarchy in 
1848, and establifihiiient of the Bepublic, was followed by such a commercial 
revolution^ that the preparations for the exhibition of 1849, were commenced 
under circumstances of great depression. The exhibition was opened to the 
pubUc on the 4th of June. The number of exhibitors was 4,494, being an 
increase of 534 over the number of the last exhibition. In metallurgy, 
machinery, chemical products, fine arts, and in all departments of woven 
goods, evident sigpis of progress and discovery were manifest. It was, 
indeed, no easy task for the jury to decide on the merits of the respective 
competitoES, and we are not at all surprised to find that many, and in some 
cases, just complaints, were made against their decisions. The jury 
^pointed to award the prizes at the Great Exhibition of 1851, will have a 
mast unthankful as well as most difficult task to perform, and we are in- 
diiied to think ihat it will be far better to omit altogether the distribution joi 
mfi^^^^j and leave the question of reward to the discernment of the public, 
who wHl convey their approbation in terms more durable and lasting than a 
IffOBze inedaL The exhibition remained open eight weeks, being four days 
»hort of the period allowed at the exhibitions of 1844 and 1839. The 
luimber of priaes of all kinds awarded to the exhibitors was 1671, of these 
52 wirare Grosses of the Legion of Honour, 182 gold medals, 540 silver 
aaedaJg, and 897 bronze medals. The building for this exhibition was 675 [ 
.feet loi^ by 328 widc^ exclusive of the space for the agricultural depart- 
.jDoent, Aod covered an area of 240,000 square feet, about one-third the area 
ti ilie Crystal Falaoe, Around the four sides of the building extended 
1^ gaJUioay abaai 90 feet wide, divided into two avenues by a double range 
of piltsterft; 4Jie whole width of galkry was so arranged that there were 
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four passages fot visitoff, two vowa bf . mamifRctiired goods on stalls, two 
TOWS placed against walls, and one -now. between and aroimd the pilasters. 
The interior area ef the grest qdadrang^. was crossed by two transverae 
^ll^es, which thus left three courts, one of which contained a beauti^ 
fountain and a hortieoltoral collectian; another had an immense leservoir ; 
and the third o<nxtained specimens of larf e met^ w<H:k. In addition to the 

' main building was a shed ci large dimensions, about 300 feet long by 100 
in width, appropriated to the reoeption of agricultural implements and Uve 
stock ; for it was one peculiar feaiture of this exhibition, as compared with 
its predecessors, that the skill of the grazier was represented as well as that 
of the mamifacturer. The entire range of buildings was constructed ^f 
wood, and roofitd with einc ; the cost was about £16,000 ; the material 
becoming the property of the contractors after the conclusion of the exhi- 
bition. The exhibition was open to the public four days in each week ; on 

^Thursdays the price of admission was one franc, the proceeds of which were 
devoted to' the public hospitals of Paris; and Mondays was especially de- 
voted to €he juries. Tjhe e:£penses of the building, and of the carriage of all 
articles sent for exfiibition from the departments were, as hitherto, de&ayed 
by tiie Government. 

.-., . U. . ' I l l ,..'| fn.n ,,.,',, , , , : 



THE CRYSTAL PALACE. 

., 'i . 

We now proceed to give a few particulars rdative to the origin and con- 
Sthiotiok of the «^ Crystal Palace of Industry.?' 

This industrial palace of glass, iron, and wood, is remarkable, not only as 
•« new design, but for the wonderful rapidity of its construction, and the 
imm^Ase resources of manu£a,cturing power, and manual skill, employed 
ttpon it. The plans sent in to the Boyal Commissioners for the building* 
wcDPe 829 in number ; of these designs, 84 were contributed by foreigners, 
123 by residents in London and its environs, 50 by residents in provincial 
towns in England ; 6 by residents in Scotland ; 3 by residents in Ireland ; 
and 7 anonymous. Possession of the site, in Hyde-park, was obtained 
July 80, 1850, but when the various plans were laid before the Commis- 
sionen, none were foimd perfectiy adapted to the purpose required ; and 
many fbvdble ol]r|ections were raised to the erection of any building of 
bri(^ and mortar in Hyde-park; besides which, it would have been 
impossible to get the walls of such a building dry in time. Amongst the 
forcing-houses and conservatories of Chatsworth and Darley-Dale, the 
genius and scientific skill of Mr. Paxton had for years been continually 
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i]itroda<»xig improvements, imtil «t last, the neftieet i^pmeoh to pedEoo- 
ticm, in glass ereotions, liad been shown to t)i0 woiU, in the lOMmaed 
Yietoria Regla-hoase, built nt Chtttswovth^ in ld49s. Thus, no sooner did 
Hr. Paxton tnm his attention te the sidbjeet of the exhibition, than Ins 
was ready, not orij witii the idea of « suitable bnilding, hoi was piepared 
with proof of its praetiealMaity ; and the Yiotoria LUy-honse serred as « 
model, in its pt^eiples and modes of constmctimi. 

The fitness of this design for an industrial exhibition^ its soitableneae 
to the site intended, and its oapability of permanence, if reqvired, at onoe 
<sonittended it to i&e choice of the eonmiissioners ; and the late 3ir Robert 
'^Feel greatly approyed the general features of the bnilding. If either .stone, 
brick, mortar, or any moist material is used, but a combmation of iron, 
wood, and glass, rendering this the dryest, as well as the Hghtest building, 
which could have been provided. The dimensioBS of the building are 1,851 
ibet in length, or four times the length of St. Paul's, and 466 feet in 
breadth in the widest part. The height of the centre isle is 64 feet ; the 
transept is 108 feet in height, and is covered with a semi-K^rcular roof, in 
order to preserve and enclose the large elm trees opposite Pnnoe'»*gate. 
The building covers more than eighteen acres of ground, and the whole 
is supported upon 3,300 cast-iron pillars or columns, united by bolts and 
nuts, fixed to flanges turned perfectly true, and resting on concrete 
foundations. There are 2,224 cast and wrought-iron girders. The 
smelting and casting were performed at the iron works of Messrs. Cochrana 
and Co., near Dudley, and the London works of Messrs. Fox and 
Henderson, at Smethwick, in Stafibrdshire. 

There are three large refreshment courts, and on each side of the oen* 
tral aisle, and at both ends of the buildings, are places for paying, com^iittee- 
rooms, apartments for the commissioners, clerks, &c. Four longltiidiaal 
galleries, 24 feet wide, run the whole length of the building, and iheie 
are six transverse ones of the 'same dimensions : these galleries are suited 
for the display of light manufactured goods ; and will afford a complete 
view of the interior of the building, and the articles exhibited in k. la 
order to give the roof a light and graceful appearance, the whole of i^ 
including the semi-circular transept, is built on the ridge and fiuiow 
principle, and glazed with British sheet glass, made by Messrs. Chance and 
Co., Birmingham, the sheets being 49 inches long. The quantity of 
glass used in the building is about 1,200,000 square feet, and the weight of 
it 400 tons. The rafters are inclined in uninteirupted lines, the whole* 
length of the building. Some years since, Mr. Paxton had invented tm 
apparatus for forming sash-bars, and all the upright sashes, used in Ike 
building. As well as the roof, being made by maohineiy, and fitted wd 
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towarU e r gf the Vnflftig ig, hofWHir, «rtl<«»d aa lioMiii^. ^TIieginiBg 

■Hj i e ige h l ifeet of ^ms fet (4iy« To Ba9i» time bi glMbig lOie tasuMpt, 
OM of tbe fbrenMi Bt tlM wnka omUi v& i iub M90iii<Na«pfMarfttw,a«ott «r 
moveable platform, each eapMb ^ mottiUHg ^S^ gfaider0, iflio ^w«8« 
ittxded tip or doira, «r Bldewa7«, as ilMir w<A t^BfokwA, aad lijr iiie^«e of 
nfttflibsrt of Hhme maohliies, pane «Aer pane was &Bed wiHtoot oby May. 
9%6 ^^otters are arrasged kMBgimfenSly aaia tManmBnsdbf, 1%e laisKWttter 
{NUMOB from the Itmgitiidaiial gvUer, into a traaijs^^vree gtttter orar Hie 
gfrieifi, and is tiJim <2onv^fed to iSb» hoUow oolnnniB, «iid4li6ikoe4»1iie 
drabs below. As these transverse gutters are placed at «Teiy 24 feet apBit^ 
t»a as there Is a fidl in the longitocKnal gutters botibi ways, the water feaa 
mfy to ran a afstance of 1^2 feet, before it destsends into the trafisv«m 
^patters, whicSi carry it off to the hollow coinmns, or down pipes. *n» 
^grooves for carrying off Ihe molstare which condenses ^m the inside etf tiiB 
glass, are cnt tmt of the solid; in fact, the whole gntter is formed by 
machinery at one ont. The flooring of the indnstrial bnilfflng was an im- 
portant point ; here again, Mr. Paxtoh's lexperience in hortieoltiinQ 
^tractnres, Biiggested the adoption of that meffiod of flooring, Which, Ibr thfose 
purposes has been fonnd to answer best, viz*: troHised wooden paths. In 
the exhibition bm1£ng, the boards of the floor are 9 inches broad, txxSL H 
inch thick, laid half-an-inch apart, on sleeper joists, 9 hiches deep, and S 
inches thick, placed 4 feet apart. Before sweeping the floors, the wliote 
win be sprinkled with water from a moveable hand-engine, which will be 
immediately followed by a sweeping maxjhine, consisting <rf many brooms, 
fixed to an apparatus on light wheels, and drawn by a shaft. This method 
of flooring is economical, dry, clean, and pleasant to walk npon. T%e 
galleries are laid with close boardings. The rentilation of the building haa 
been carefully considered, and a copious supply of fresh air has been provi- 
ded for. Four feet round the whole of the basement part of the building is 
made of louvre-hoarding^ which is simple in constrac6on, and can by simple 
machinery be instantaneously opened and closed. At the top ef each iser a 
unular provision of 3 feet is made, with power to add an adffitloaal 
quantity if required; at the same lame the arrangement of the ^bmore-hoesrdi 
effectually prevents the entrance of wet in rainy weather. Inlhecerabre 
aisle also, the air w31 be plentifrdly admitted. 

A provision is also made for the Indian met^Mifd of venation, ST ^&e 
Ileal should be bo intense as to TPender it desiiabie to have the tempeimtee 
lower than oat of doors/ 
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In order to subdue the mtense light, all tiie eonth side of the upright 
parts of the building, and the whole of the angled loof, is oovered outside 
with unbleaeini «aiico, so 6xed as to allow a current of air to pass between 
the conyas and the roof. In yery hot weather, water may be poured on, 
to cool the interior. By this coyering the glass will also be protected from 
injury by hail. In the interior, magnifying glasses, working on swiyels, 
will be placed at short distances, to give additional facility for commanding 
a perfect general view of the exhibition. No apprehension need to be 
entertained as to the strength and security of the galleries, for assuming that 
their whole surface could be coyered with a dense crowd (which it could, 
not), the pressure would be about 112 lbs. per superficial foot, or a load upon 
each girder of about dj'tons. These girders haye been proyed to 15 tons, 
and will not break under a pressure of 30 tons. On each side of the exit 
doors, of which there are about twenty, there are glass windows, so that 
in the eyent of fire occurring at any part, it could at once be seen, and 
extinguished. For the supply of water, an ample proyision is made, by 
the CJhelsea Water- Works Company ; and a special engine proyided, able to 
supply 300,000 gallons per day. As to storms, a heayy gale was sustained, 
without any iiyury^ while the building was in progress, and before the 
dii^gonal gallery-flooring, or roof,, were complete, and the same thickness ' 
of glass has been used, in yarious buildings, by Messrs. Fox, and Hen- 
derson for years; amongst other places, at Woolwick dockyard. The 
construction of the building also provides for the effects of contraction and 
expansion, consequent on changes of temperature. 

Messrs. Fox and Hpnderson are the contractors, and Mr. Fox has 
personally superintended the erection from the time of its commencement. 
The general management was entnisted to Mr. Cochrane. The setting 
out of the groimd was managed by Mr. Brownger ; the contrivance of the 
machines by Mr. E. A. Cooper; and the raising of the arches by Mr. 
Wilbee. 

The amount of the contract by Messrs. Fox and Henderson, for the use 
and waste of the materials employed in the building, is £79,800, the whole 
building to become the property of the contractors, and to be removed by 
them. If, on the contrary, the building be permanently retained, the cost 
win be £150,000. 
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ARRANGEMENT OF THE EXHIBITION. 



The leadiQg feature o£ the arrangement of the Exhibitioii id, that the ' 
ground -floor and the galleries, to the vrevt of the transept, id allotted to ' 
the productions of Oreat Britain and her colomes, the part east of the 
transept being assigned to foreign countries. The transept galleries &m 
deroted to the dUplay.of British goods. As far as possible, some attention 
has been paid to latidud^ in the position assigned to eaeh foreign corm'try, 
and to the col9iues. On the foreign, aide of the transept, eaoh nation has ' 
arranged its piEoduct^s, aocording to its own taste. On t&e British side, ' 
a particular locality }fsa been assigned to each of the thirty sections, into 
which Brit^h productions have been divided, the arrangement of the 
articles of each exhibitor being made according to has own plan. 'The • 
lighter aj?^Ql($f are placed in the galleries, and the heavy en the j^und 
-^ ^7 gepyeral direetion to jaoceed from one part to the other would be ^ 
of no siQi^^, ito the yiaitcar, certwn sections, exciting the intefrest of one, 
to wlujQ^ ano^er wotild be indifferent, we propose to give tm acc6uiit of 
the va^ous objects exhil^ted under each section, and to point out Its 
situation ; with this guide, the visHor, on entering the building, can direct 
his st^pa to the ol^ects of most interest to him, without loss of time. 

* Section 1. — Baw MaUridU.-^Mwmg^ Quarrying^ Metallvrffical Opera- 
tiojMf and Mimral JProducis. — This section contains some remarkable 
specimens of iron, cc^per, and other ores and metals, in an unmanu&ctured 
Btate^ The splendid specimens of the native *^ black diamond" here 
exhibited) will be regarded with much interest, when it is remembered how 
muG^ we are indebted to our abundant supply of coal, for the success of our 
mauuHactu^ug operations. The specimens of other raw materials used !n 
the arts and maniifactures, are deserving of attention. — See p. 20. 

Sbotk)]! 2. — Chemical and PharmaceuHeal Processes and Products 
gensraUjf. — ^The sucoessful operations of manufacturing chemistry, are 
illustrated in the. varied specimens of crystalline and other products e:dii- 
bited, and of pigments and colours employed in various manufactures. l%e 
rarer chemical substances, manufactured for the use of the scientific chemist 

* We employ the tenn "seeUon," insioad of class, as the fonuer name has been adopted 
(and we think correctly) in the classification of the Head Juries. 
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will here be found ; also the rarious chemical and pharmaceutical substances 
derived iix>m the mineral, vegetable, and animal kingdoms, used in medicine 
and pharmacy.-*-^ p. 26. 

Sectiok 3,—jSuh8tance» used as Food, — ^In this department will be found 
specimens of all kinds of agricfdtare and other produce ; for more particular 
information upon which subject, we refer the reader to pp. 49, 50. 

SscmoN 4. — Vegetable and Animal Substances, chiefly used in ManufaC' 
tures cw It/^pkmeMtef or for OmamesUs^ — ^Of most of the leading articles 
exhibited in this seetion, as cotton, flax, wool, silk, &c., a particular account 
will be found under the hieads of the varioos mannfltctures to which they 
relate. 

SBcnoN 5»-*i£s0ftMM« for direct use, including Oarriagea and Saiboay 
and Ifaval MBehanism,-^Tb» s|dendid array of steam engines, locomotives, 
nulway oafriages, and machinery, fotmiag the chief features in this exten- 
sive section, will serve to give the visitor some idea of tiiat immense 
devebpment of steam power, which has produced suck a revolution in our 
mode of travelluig, and by ik» increased fiioility afforded to commercial 
transit, so gireatly promoted the prospeiity of trade. 

The hydraulic mtMhinery employed in the construction of the Britannia 
Bridge,, will be viewed, with imich interest; the suberb collection of 
carriages adapted for travelling and general use, incontedtably proves our 
superiorly in this branch of manulactare.'~Hi8i90 pp» 52, ^9 61, 62, 68, 164. 

Sbotxov ^.-^Manufockiring Maehinee and Tools, or Systems of MacMn- 
try; Took and^Jmplemenis employed for Ike undermentumed putposes, viai: — 
Machinery employed in the manufacture of cotton, wod, flax, hemp, siflc, 
and other fabxics, in paper-makiiig» printing, and book-binding; in the 
manufacture of metals from the ore into bars, rods, wires, sheets, and other 
general forms; also in the preparation and working of various mineral, 
vegetable, and animal substances, such as glass, wood, stone, bone, iv<^, 
leather, &c. The various tools used in the manufacture of machinery are 
exhibited in this section, together with mills and madunes for grinding, 
crushing, or^ preparing vegetable products ; also machinery and apparatus 
used for brewing, distilling, and m an uf acturing chemistry. — Seep, 85. 164. 

&BCT10V 7. — i}iwl Engineering; Arehitectural and BuHding Coniri'' 
vanees. — The wide field embraced by this section, comprehends, foundations 
and building contrivances, connected with hydraulic works ; scaffoldings, 
centerings, bridges, and tunnels; dock, harbour, river, and canal works; 
lighthouses and beacons; roo& and buildings; water and gas works; 
contrivances connected with the sanitary condition of towns ; warming and 
ventilating of domestic residences, and other miscellaneous contrivances. — 
Seep. 71. 
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r ^,^JSkmi.. i^i^immhm ,JUaibmff JEapimam^ OrOammoe Amour 

lUt^omeutBr^aSaiamg bumUs «f voBtda, te. ^ivpoMfl of w»r (wd 

oommeioe; rigging, anchors, windlasses, &c.; jnd «itiBl«8 cooneeted w^ 

fMctea 8e«wMlB^p, aad -Oie Mndag of Itfoftoai linpwisek «id spiral 

.^fBDMcy, «rtiUay, «qai^aiffiiiAB, aaanBof warioosidMii^ «!inaiiM aod piK^- 

I tiles, togatlier witii anny ciotiiiag, and«CQ«itM9aeBte» &e* 

•^mmm.^^AffnauUamal and MBrtkKMua^ MaOmtamtd Jmpkamtttt.— 
I 3%» eztenme eolleo(i<m •£ auoliflies aad tnqaiemMilg, tewng a oompbte 
I codilbidexn iif itself, jrepreseaits the amisal rnktow of tlie JKioyal Agrieidtiisal 
t9oci0t?f ; Aiid.aeiBpnnra the tjeooiib implBBMatts finr tfllage; also .dtffliiig, 
soiling, manuring, and harvesting machiiles; the machinery of the ham 
sad Ikrm ytstA; Agriddtmal canrngea, hmeis, and ^gaar^ implenMwts f or 
4ia]9iBg, land xaaohinee ifor naldag ^ipes, utiles, and hrieka; (dairy atesBils, aad 
the n^soellaneotts vaaofaines a&d implsmeiEte fiaad la agrioBltitre*-^iSise p. M. 

SacraoH 10. — I^ahgophicai Iiatrwmia^ gmi prootsse^ d^pemdiag mpon 
iheir use, — Mnskal, ^jrtAogioal^ mmd i8urgical ^kt^^ikamads. — Im this 4eetion 
jffB comprised tcAesoopes, nuorosoeqpea, haroBetess, thezBiemeleni, areoaieiers, 
scales, halanees, nantieal cnsfersmettts, and wriona othens emph^fad to 
iBoaferatei&e larws'of raecihaBics, opties, Hgfat, iieat, and electricity; also 
ehennoalvadphaiiBaoevtiadinfpantas.'geinei^^ llffi^epaitniflntof nuuneai 
oiBtnBDNnls inosento on imraenBa and most 4KttBraeiiTe vaoety . la addition 
\» tiie ^eoiano^kck, {diced «rv«rishe ^nBeqnl entnameiio tha hsSdii^, ^e 
^erokgioal depavtment ef this «eoftHB msSA. he femid to <co&taia« large 
ikssortment of blocks, ehronemeters, wstohes, 4he., with ^raricyBS portiens 
«f meohomsm, ^oorming parts of, or appUcable to them. The departm^t 
of soFgicai instruments will he chiefly nitenstang ^ihememhezs of the 
medical prc^esaien. — See pp. 41, ^ to 75. 

fiBcnoM 11, — CkftUm Mamtfafftwre, — Of ^^k&A impoctant hranch ^f lihe 
mannf Botores of ma cofintry, nome acoomiitw^ heflsimdiDii'asahBeipcnt 
"portion of the work; it xs ha« represeiDtedhyy«ni and thread; caliooes, 
sheetings, and shirtings; camhrics, jaqnenots, and figured -muBlins; velveta 
and Treiveteens; shawls, handkerehiefs, and mmdm dsesses; piam and 
ifignred 'dimities; ginghams, and ooloofed ootton lMEiidkeiiohie&, &c^ Ihe 
inrodocttons of Manchester, -Glasgow, Paisky, and othor auaimfiBUilaring 
towns.— fifee p. 113. 

Bbction 12.— WodOen €md Wanted Mmufiustm^'-^Tke ^faroad and aansow 
idloths of Glonoesterdiire, Widshire, and Tankslm ; i^^bnnds of JE^eeh- 
da3e aad Wales; the hlaatkets of Wltn^ and Dewshoiy; tfaa weoQen 
cloaking, aerges, and stuff goods, of Leeds, Hafificc, aaKL Jainddarsfieid ; 
vnd €he tartans <of Pnsley, are hen we& ttfpeemaM hy tlM varied speci- 
mens exhibited in this section.— >5i?e p. 97. 
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; of tndfio Umm. The goi^HHi 
4ar«grttf fMnaQd'CBmf «iHc8, sod ^tada «Bd figwadTwhrBte, wHi rivet tiie 
attention of the visHcsv md. wffi pniHips eiioct, laon Amb in nqr cter 
Anrof -giBodfty « eotopsjiiMi widi Iko frodastioai «f the Froneh kom. 
.Jhe eihibitMm «f laUbon ISkik Omtrjr* ^fr^ hetar^enpaaseii witii thoie 
iliCat MHmeniddt.€lnmoiia,aiid€beGOHtartBof^ %iitalfieUfl troi% 

and velyets of JjymoL-^JSee p. 107< 

'.Sbosion l^-^JI^umfaekapes from Fiax <and Samjf^^^hi addition to {klain 
yam and tfaxead, this eeotkn contains Bpeehnens of eanvas, hmvj 
Izish ii&Qws and sheetmgi, j^^bob. liaiwi of aU widths, bteaohed, 
«BAifeadicd,andi^yed^ also danmsks, &Mp0m, dziils, tvified linens, linen 
vd^etoms, ^voh^ts and coeds; itaoA also speeanens of ecmiKieSyeambcie and 
Mboi han&enaiiiefii, printed Isneas, lawns, &e., and, ty way of centnwt, 
'OOifda^ «f aUUids, T<^es, ^nes, twines, nets, &3D.'**'iS9B p. 318. 

^mmtoTS 15. — Jf«cA2 JViMe», indttdmff 8hatBk,hut4as6karioe<3f Wondod 
Gfwwfe;*^7hls secticn is devoted to various nuxed woven fsMes, in frindh 
the warp is either of cotton, silk, or linen, and the fdioet of wool, moiiair, 
%mi, inlk, fsilk siM cotton, er worsted, or China 'grass, loenstittiting what 
01^ termed ta^lnets, pofAins, dhialfis, bareges, paraawMas, tweeds, jdaidB, 
Slid dther materials for articles of dress or f nmitare. Xlie . splendid asaoit' 
ment of shawls, in this section, show the great prc^p^sa whieh has of late 
years been made in thismamifiictttre. — See p. 182. 

BBcttcm 16. — Leat^, mdudmg Safety mid MamesSj Sims, Fvrsy 
Fffo^ners^ and Saw, — Among the varied contents of this section may be 
^mzmonted, specimens of rongh tanned and cnrried leather, of varicMis 
kinds; Mack and ooloored enamelled and dyed lealSier, fer booh?bmdzng and 
^berpmrposes; bnc^skm, doeskin, and otber specimens of oiled leati»r; 
white -or alxim leadrer for gloves, and la^s' shoes ; «l»ep and otAer sidns 
fdr rags ; withl parchment and vellnm for deeds, bookbhidiBg, dmm^heads, 
te. The 'Collection df saddlery and harness, shows oar max^d Boperiority 
trver i!rt9ber comitries in this respect. 7%e splendid coHeetion of f&ins aitid 
fdn, fi)r ladies' apparel, axmy clothing, accootrements, and other pnrpeses, 
tssnnot be sorpassed. This part of the section, and that of feathess, wdll 
^pfove Tety attractive to l^e ladies. Ker must the last departmezit be 
Hrrerioeked) "vh;., ludr, presented in the varied Ibnus of 'otiHty and 
fflrua*^wmt.-**'!cwK p. xof • 

fiECnoir 17. — jhxpet xn^ BUs&emtry ; Fnn^ tmd Bix^mMiig.—^Sitite 
"miy lye «een pap«r in iSie raw state, as ^ leaves the mill, and in every 
fescriptian of omsiBiBntai and vsefitd fonns. Pens, ink, wafons, wax, are 
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16 AlUtASOEMENT OF THE EZHIBITIOK. 

also included; with cards, cardboard, pasteboard, and paper and caidboaril 
boxes and eases of all kinds. Printing inks and Tarnishes; andtyp^ 
•printing generally; together with the various kinds of bookbinding, ii} 
cloth, leather, velyet, &c., are included in this section. 

SxcTioji 18. — Woven, Sjniny FeUed, and Laid fabrics, shown as Sped* 
mens <if Printing or Dyeing, — This section comprises specimens of Woollen, 
silk, cotton, and mixed fabrics, which are shown in this department, 
without reference to the materials of which they are composed, expressly to 
exhibit the processes of dyeing and printing. — See p. 136. 

Section 19.— Tapestry, including Carpets and Fhcyr-doths, Lace, Em- 
broidery, Fancy and Industrial Work, — The extensive series of articled 
comprehended in this section, cannot fail to attract considerable attention, 
as it includes some of the finest specimens in carpets, lace, and fancy Work; 
which have ever been produced in this country. The carpets exhibited 
vie with those of France. Here are specimens of pillow lace, made wholly 
by hand; of bobbin-net, tulles, blondes, &c., made wholly by machinery; 
and of lace, the ornamental part of which is made by hand, and the grotmd 
by machinery. All kinds ot embroidery and fancy work are included iii 
this section. — See pp. 123, 129. 

Section 20. — Articles of Clothing, for immediate PersoneA cr \DomesHc 
use. — In this section are classed hats, caps, and bonnets; hosiery and 
gloves of all kinds ; also, boots and shoes, and upper and under-clothing in 
genej?al.— iSee pp. 123, 129. 

. Section 21. — Cutlery and Edge Tools, — The varied assortment of kmves 
•of all kinds, for the table and the pocket, office knives, and knives used in 
yainous trades; forks, scissors, shears, razors, and other miscellaneous 
articles, are included in this section ; also files and other small edge tools, 
not included under manufacturing tools, in section 6 : such as the files and 
edge tools used by engineers and smiths, for building purposes, for 
j&ne metal and other work ; carpenters tool6, &c. ; together with drawing 
and engraving instruments. — See pp. 148 to 157. 

Section 22. — Iron and General Hardware, — This, which may be termed 
the Birmingham section of the exhibition, comprises articles of brass, iron, 
copper, zinc, tin, and pewter manufacture; such as metallic bedsteads, stoves, 
.grates, fenders, fire-irons, cooking and warming apparatus, kettles, coal- 
scuttles, saucepans, and an immense variety of articles for domestic use ; 
also pewter, german silver, and britannia metal teapots, spoons, and finks, 
chandeliers, lamps, and candlebra, gas fittings, metallic tubing of all kinds, 
garden implements, iron safes, cash boxes, nails, screws, bolts, and general 
ironmongery; also articles of steel manufacture, such as hammers, vices, 
steel ornaments, pens, needles, fish-hooks, and fishing-tackle. This section 
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also ooiitaiaseyeTy rariety of battons, whether of metal, bone, pearl, &c. ; 
also wire-work of all kinds, whether of iron, brasd, steel, or copper, pins, hooka 
and eyes, wire baskets, and wire rope. — /SSse pp. 38, 42, &c., 76, &c., 157, &c. 
Section 23. — Working in precious Metals, and their Imitations ; JeweQery and 
aU artides of Vertu and Lapidary work, not induded in any previous Section. 
We now come to the gorgeous display of gold and silver plate, communion 
services, and gold and silver articles applied to decorative purposes, presen- 
tation pieces, &c. ; also the smaller articles of plate in domestic use, whether 
for the breakfast, tea, or dinner table ; also chains, seals, keys, and other 
miscellaneous articles. In this section are included electro-plated goods of 
all descriptions, comprehending all that can be executed in silver or other 
metals ; also Sheffield and other plated goods of all kinds; giH and or moltt 
work ; jewellery of all kinds, as works exhibiting the precious stones and 
pearls, and the manner of setting them ; plain and enamelled ornaments of 
gold, as bracelets, brooches, &c. ; jewellery by imitations of precious jand 
other stones ; and ornaments worked in jet, ivory, horn, hair, and other 
materials. In this section are also included ornaments and toys, worked in 
iron and steel, such as chatelanes, chitins, Berlin iron ornaments, &c. ; 
also enamelling and damascene work ; and various other metallic articles of 
use, ojtmament, and curiosity. — See pp. 24, 144. 

' Skcs^ion 24.-7-6^^0^9. — In addition to the specimen Aimished by the 
boUding itself, the space alloted to this* section contains illustrations of the 
various processes used in manufacturing glass, and includes specimens of 
sheet glass, crown glass, coloured and silvered sheet glass, glass shadeti, 
ventilators, painted, enamelled, embossed, and ornamented window (^ass : 
also plato glass, bottle glass, bottles of various kinds, water pipes, and 
ivibing ; glass for chemical, optical, and philosophical apparatus, &c. The 
splendid assortment of flint or crystal glass, in the varied fbrms of chan- 
deliers, table vases, glasses, decanters, &c., of coloured, encrusted, enamelled, 
and silvered glass, present a magnificent display. — See p. 91. 

Section 26. — Ceramic Manufacture, Porcdain, Earihemjoare, dkc. — ^THs 
-interesting section contains illustrations of every branch of the ceramic art; 
from the common garden flower-pots, to the finest and most delicate speoi- 
mens of English porcelain. Here are specimens of glazed and unglazed 
stone- ware, of various kinds of earthenware in common use ; of hard and 
tender porcelain; terra cotta ornaments; encaustic tiles and tessertB; bricks, 
tiles, &c. TTie beautiful specimens of statuary porcelain— a manufacture of 
recsat date — ^wiU deservedly attract especial notice. — See p. 87. 

Sjbction 26. — Fwrmture and Upholstery, induding Paperhangings^ Papier 
MaehS, and JapofMned Chods. — The space allotted to this section is replete 
with the productions of the decorative arts: and is rich in inlaid, carved, 



Digitized by VjOOQIC 



18 ABBASOBlfEST OV T9Z SXPHBIlKUr. 

and omunenial cabinet work. The eoeMastical edifice fitted u^ by Mesnrs* 
Pngin, Craoe, H a Hnwi , Mintan, and Myers, will ftore a soozoe of ooosi- 
deiable attmcdon. The beaatiM papier oaach6 mad japasaed goods, ialaid: 
with pearl aad toitoiflesheH, jein with the elegant diq^lay of pi^erhangiiigSy 
in making this one of the meet geneiatiy attractiYe in the ezhyntkuu 

fiacnoN 27. —MaimfeKiwres in Mineral &A§lanoe8^ v§ed for Building or 
Beooratiaiu, as tn JUar&2e, ShOe^ Forph^ries^ Omnenle, ArHJimal SkmaBj 
Ac, — This flection includes manufaetoies in oommoii stone, for building 
and deooiatiTO pniposes ; in marble, alabaster, and Deihyshiie spar, tit 
naefol and ornamental purposes, as chiiiuiey^eces, articles of formtose, 
tables, &C. ; also nunnlactirres in slate, cement, and artiiicial stone ; speci- 
mens of inlaid work in stone, marble, and other mineral snbstonces ; orna- 
mental wozk in plaster, oompositioiL, soagUola^ wad imitation marble.— pwl66. 

&BGTI0V 28. — ManafaebwtBa frem Animal tnd VepetMe Subttaruiee^ skot 
heing Waverij Fdled, or vnduded iat tdher JSeotione, — ^A great portion of this 
section is oocapied by the varions aitioles mannfactored from caontchanc 
or india-rabber, fonning a great variety of waterproof and elastic articles ; 
and the m a m i f aefcgres &am gatta-pexv^ia, cemptisiE^ specimens of its 
adiqytation to waterproofing purposes, deoorative uses, omamental moul^i^, 
picture frames, &c., for maritiiae purposes and agricnitaral uses. There 
are also exhibited articles exemplifying its use for surgical, electrical, and 
chemical pupeses, as well as to domestic sad misoeUaneous uses, as the 
lining of eutonas, gas and water-^ipes, &c. [This section also indodes 
manufactures from ivory, tortoishell, bone, horn, hmsties, and yegetahle 
hroiy ; also specimens of wood taming and carving, cooper's work, basket 
and wicker work ; jJso manu&ctnres from stisw sod grass, and sundry 
Bmnu£ftctnzes from animal and vegetable substances. — See pp 139 to 143. 

BmmoK iQ.-^MiaceUaneous Moma^kekone and Small Wmw.-^n Has sec- 
tion wiU be foond perfimiery and soap ; articles for personal use, as writing 
desks, dressing cases, workboxes, and traveling necessaries. Anotiber de- 
partment of this section is occupied with artificial flowers; another with 
isandles, Sec.; whilst oonfectionaary, ^ all kinds, also iinds a place in tins 
saetioB. Beads, toys, £euis, umbsellas, paras^ waUdu^-stioks, £shi^g- 
itaekle, an^eiy, and gniscellaneous articles, oompleta the list «f sun&ies 
exhibited in this set^oa.See pp. 28, ^9, 131. 

Bbgtjov ^.-"JSoidpttDre, ModsU, and FiatUc ArL—Th»B last section is 
4eToted to specimens ef sculpture in gold, sflvec, famuEe, iron, and metafile 
substances ; in marble, porcelain, wood, iwny, Ac It also indndes woiks 
in die-sinking, inta^glioe, medals., gemSv Ac. ; mosaio .and inlaid work, and 
iCnmels ; IHhagraphy, EinoQgtaphy,^wiaiHBntal printing, encaus ti c painting, 
«Bdkstiy,>aodflls inaxehitectue, topegrapyjuid anatomy*-"^ pp. 161,163. 
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MINERAL PB0DWT8-i.MANUFACTURB OP IBON. 

JProduiita Mmeraux — Berg JProdude. 

We feel that we cannot do better than commence our notices of the 
manufactures and produce exhibited, with some remarks on those mineial 
productions which haye served so materially to place our highly-fiitYOured 
land in the position of the first maixufacturing country of the earth. 

Coal. — The value of the mineral products of England would b^ greatly, 
inferior to what it actually is, were it not for the abundant supply of good 
coal, found in various districts of the kingdom. It will be unnecessary hem 
to point out the many advantages which are derived from the possession d 
our coal-mines — the source of greater riches than ever issued from the 
mines of Peru, or from the diamond grounds of India. But for our Qpm- 
mand of fuel, the inventions of Watt, and Arkwright, would have been of 
small account ; our iron-mines must have long since have ceased to jbd 
worked ; and nearly every important branch of manufacture which we now. 
possess, must have been rendered impracticable, or, at the least, have beea 
conducted upon a comparatively insignificant scale, 

^6 value of the coal produced annually in Great Britain, is computed 
at £10,000,000 at the pit's mouth, and at from £15,000,000 to £20,000,000,. 
at the places of consumption. The relative amounts of production of coal 
of various kinds, in the six principal coal-producing countries of the world* 
was estimated in 1845, to be as follows ;— Great Britain, 31,500,000 tons; 
Belgium, 4,960,077 tons; United States of America, 4,400,000 tons; France^ 
4,141,617 tons ; Prussia, 3,500,000 tons ; Austria, 700,000 tons. Notwith- 
standing the increasing demand for coal for home consumption, and aa 
augmenting export trade, amounting in 1850 to 3,347,607 tons, or more 
than three-fourths of the total production of France, the duration of the, 
supply of coal is beyond calculation. The area of the coal-field of South 
Wales alone, from actual survey, has been estimated at 1,055 square miles^ 
embracing all qualities, from extremely bituminous coal to pure anthracite^ 

Taking the annual produce of pig iron in the imited kingdom at 
1,750,000 tons, and supposing that about 3^ tons of coal are required for 
the production of each ton of iron ; the consumption of coal in this hranch of 
the iron trade will, on this hypothesis, amount to 6,123,000 tons per annum; 
adding to this 3,000,000 tons for the coal required for conversion of pig-iron 
into bar-iron, it follows, that a supply of not fewer than 9,125,000 tons of 
coal are annually required in this single department of industry. 

The quantity of coals and culm exported, in 1850, was 3,347,607 tons, 
of the value of £1,280,341 ; France taking more than any other conntiy ; 
Denmark, Prussia, and the Hanseatic towns coming next in order. 
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The total qtia&tiiy of asppsx nised in the United Klagdomt exceeds 
18,000 tons per annum; and the annual simply of tm, from the Cornish 
mines, is not less than 2,200 tons. From 700 to 1,000 tons of manganese, and 
800 to 1,000 tons of arsenic, are annually produced in Cornwall. Of slate^ 
25,000 tons are annually shipped from Cornwall alone, and of ^ant^, 22,000 
tons. The same county fiimishes, to the English and foreign porcelain 
and earthenware manufactures, 8,000 tons of clay, and 6,000 tons of china 
iMione per annum. Of lead, it is estimated, that the annual production of 
Ihe eountary is about 59,000 tons. Many thousand tons of baryta, gypsum, 
strOntiia, and other mineral products, are annually raised in this kingdom, 
^e number of bxicks, made from the clay of our soil, is upwards of 
1,500,000,000 per annum. 

Salt, — ^Among the mineral productions of England, salt has long been 
an article of considerable importance. Rock salt, is chiefly obtained from 
the salt mines of Cheshire : whilst our table salt is obtained by the 
evaporation of the water of the brine springs of Cheshire, Staffordshire, 
and Worcestershire. In 1801, we made 9,469,491 bushels of salt, of which 
1,822,683 were retained for home consumption, and the remainder exported; 
notr, thanks to the repeal of the excise duty in 1825, we make about 
28,000,000 bushels of salt per annum, of which about one-half is exported, 
and the remainder retained for home use; a large portion of which 
is consumed in the manufacture of soda. We export salt chiefly to 
&e United States of America, our British North American colonies, Russia, 
Prussia, Belgium, &c. 

There is one mineral substance, which we alone possess, and that is, 
the material of which the Bath brick is made. These are made from the 
; deposit of the Rirer Farrett, in Somersetshire ; and as a deposit of similar 
character is not found anywhere else besides, upwards of 8,000,000 of thos 
bricks are annually made at Bridgewater, of the value of £12,000 to 
£13,000, and sent to aU parts of the globe. These bricks are as well 
known in €3una as in England. 

ICAKUFACrUBE OF IBON. 

FabricatUm de fer—Eisen M<mufa4:^u/r, 
AifOKG the various manufacturing establishments which our country 
exhibits, there are few so important, or conducted on so large a scale, as 
the principal iron works, where the precious metal— iron (more precious, 
by fiff, than gold or rilver, in rektion to the prosperity of a country), is 
eactracted frotai the crude ore found beneath the soil. In some of the 
British mines, not only are coal and ironstone dug out of the same 
pit, hut they are actually found together in the same seam or Bed. Bome 
ni the iron works have the oie beneath them, so as to combine all the 
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o)^ec8bMnsatoB6 0pot; wlule m otiMzSt ^^ on IttstoboilneBi^&Qnia 
diBtanoe t& tilie works. The frnfa ove bcYing been diig^fiN>ift tibia bowtteoit 
tke esrth, is first roasted, tttiier ia a famaoe, oi in heaps bt the <9e».aHV 
1)^ iMing pfeoed in contact with ignited coel, by whieh aU iaopuiities^ 
wh£di will eseape in a gaseoitf^i^na, are removed. Tbft roasted ore is nov; 
placed in the Bast fnnaoe, and if it be an argUlaoeow or cJayey iflaostOBe^ 
(wMch is nsnally the case), a proportion of 1imfiBtone> is added; to Hum 
Imtestone the term finx is giTen, its uso being,, hy its superioK affiooty for 
day, to withdraw it firom its eembination with the metaUic iroiL. If tbft 
ore bea ealeareous one, day ia used as a flax for the sasM reasona. Tbi 
the ore' and the flux a quanftity of coal or coke is aho added, and, as iha 
furnace is previously heated to a high temperature, the iron- beoomfia 
graduaJly separated from the ckyey material wil& whiekiiwas united, 
yfbffo. speedily becoming melted by the intense heat of the fncnaoQi. 
it is then run out, in a Hquid state, into moulds of sand; tike icn^kf 
oblong, pieces of metal thus i«oduced being called ** pigs ^^ the diag os 
ifflpurities floating <»i tiie soz&ce of the meUed mass hemi^ run itttocaflt^ 
iron boxes, and thence remoryed to be used for roads, rcmgh wvUa, and' othfiX 
oearse purposes. Tho actire eombustioB is kept v^ in the blast fttmaca 
by meaas of constant blasts -of air, ft>rced in through pipes lika t&eini08e.o£ 
a bdlewe, by a powerful steam engine^ In many works, hot sir iablowB 
jst instead of cold ur, and this constitutes the d^renoe between hot and 
oold blast iron ; the air, in the former case, being made to trarsxsa a. series 
of iron pipes, heated from 300° to 600°. The charges or flllinga up of ave, 
flvx^ and fuel, keep on umntemiptedly three or four timea in an hour, for 
day and night, not suflering- further stoppage unial the fdmaee ia to be 
'^Mown out,^^ either for repairs, or through d^session of trade. The 
furnace is usually taj^ped, and the liquid mass mn out, once in tweive 
hours. 

The ** pig-iron " tiius obtained, is used for founding and casting, that is, 
the ' Uquid metal, either direct from the blast fiunace, or the pigs snbso- 
quently melted in a cupola fixmaoe, is run into moulds of sand, on the floor 
of the casting-house, these moulds or castiT^ herring been constructed 
is aoeordance with working dcawings : and thna any iogm 0£ design h 
obtained in what is tezmed cast^iironb 

The iron thus obtained is not pure iron, it oontaJns a ocfftain portion of 
eaxbon, to remore whieh, in order to form torought oi pum iron, it nuwt he 
nado to und^go vazioua opeeatioBS. The first of these is tamed refmagsf 
ttid consists in placsDg th» ptgs of iron, with coal oe cofae^ on the health of 
Aflmiaoe, exposing them to the action of an intense heat, and nuuiiag tilha 
fiyoid metal into j&ooldfl of c«tt-iai% when it is idoMst iastaiitliy chitted^ 
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by meaioff etooKt wster. The reflbed Iron ler tfiett put fftfofigh the pnWbug 
orTeTei!)enEtory ^xraauB&j where ^ remdliimg carhon aa^ ether impiirfties 
is Aff^en off, and'tite fbuner Brittle texture of the iron exdiAnged for ofte 
mneh more maSkMe teod- eLttctHou Lumps ef thie inm, called ^^hailg or 
bIbomr,'^are thes passed tmder the **'i^iBgIing hammer/' 'weighmg about 
fire tons; next thremgh the *• puMe rolls :*» a pair of large heavy roQers, 
werksftg' agaiAst each other, and haying groofies on their sorfacei, and 
are thus formed into bars. These bars are next cnt into pieces, piled 
together in heapff ofHw or fix ea<^, and snhraitted to a welding heat, in 
what i» termed 1^ MKm^ fwrmee^ t3ien taken out and passed throagh 
rollers, like the puddling rollers, with groores of any required form. By 
thiisinode of welding fivU or aiz bars tegetfaer, the iron: acquires a tough- 
nes» and mafieahiKty it did not preriouely possess ; and in the case of iron, 
of H superior quaHty, the same pifocess is eonducted a second tiate. Sheets 
of iron are made precisely in the same ^way, the rolls being of such a size^ 
and baying s«eh flatness of sur&ce, as will lead to tiie production of a 
bioad thin sheet, instead of a bar or rod. 

fhe prhtGipal seats of the iron nianufactur&, are Glamorganshire, in 
Settth Wales ; JSbUtii Slaflbrdshire, Shropshire, Derbyshire, and the "West 
Biding of Yorkshire, in England; and the district lying eastward of 
Glasgow, in Scotland. 

The foBowmg tabk exhdbits! the number of iron furnaces in blast, and 
the number of tons of iron produced by Uiem at different periods : — 
Bi the yeair 1616, 300 furnaces produced 180,000 tons (rf iron 
» " 1740, 50 »* »* 17,000 '* " 

" ^ 1806; 121 " ^ 250,000 ^ » 

» » I«27, 294 " " 690,000 "* «» 

» »- 1849, S4.X •* >* 1,750,000 »» '» 

The Tuhie of the prodoce of the year 1849, may be estimated ait about 
£15,300,000. 

Ih 1850, there were imported into this country, 45,930 tons of coj^r ore 
and reguhis ; 97,706 cwts. of unwrought and part wrought copper, of which 
16,685 cwts. were re-exported; 34,066 tons of unwrought iron, in bars, of 
which 5,996 tons were re-exported ; 49 tons of unwrought steel, and 649 
re-exported; 11,977 tons of pig and sheet lead, of which 3,218 tons were 
re-exporteef; 18,626 tons of spelter, of which 3,423 tons were re-exported; 
and 33,332 tons of tin, in blo(^s, ingots, barsj or slabs, of which 3,795cwt8. 
were re-exported. 

Of metals, the produce of our own country, there were exported in 1850, ] 
JWm,— 142,044 tons of pig, of the value of £347,899 ; 469,071 tons of bar, 
bolt, and rod, of the value of £2,795,226 ; 4,035 tons of wire, of the value 
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of £86,644; 21,201 tonsof castfOf the Taltte of £216,896; and 136,514 tons 
of wrought, of all sorts, of the value of £1,607,971, Otg^per,— 154,778 cwts. 
in bricks and pigs, of the value of £663,579 ; 253,758 owts. of sheets, nails, 
sheathing, &c., to the value of £1,103,858 ; 13,773 cwts. of wrought, of the 
value of £71,981 ; 25,899 cwts. of brass, of all sorts, of the value of 
£124,360; 22,083 tons of lead, of the value of £387,676; 31,663 cwts, of 
unwrought tin, of the value of £124,801 ; and tin plates of the value of 
£298f928. 

Of machinery and mill-work, there were exported in 1850, — steam- 
engines, and parts of steam-engines, to the value of £424,292. Of all 
other sorts, to the value of £619,472. 

We import copper ore chiefly from Australia, Cuba, and Chili; bar 
iron, chiefly from Sweden, for the manufacture of steel ; lead, from Spain ; 
spelter or zinc, from Prussia, Belgium, and the Hanseatic towns ; and 
tin, from Singapore. We export iron largely to the United States of 
America, France, Holland, Italy, the Hanseatic towns, Canada, Brazil, 
&c., &c. ; copper, to France, the East Indies, Belgium, and Holland, &c ; 
lead, to the United States of America, Bussia, and the East Indies ; tin, 
to France, Turkey, Russia, Italy, and the United States ; and zinc, to the 
East Indies, and the United States of America. 

Berlin is famous for the productions of its iron works ; so entirely have 
the artists of this place, adapted this metal to ornamental purposes, that we 
are surprised to find it wrought into articles, produced elsewhere only in 
more costiy material ; and again into others, hitherto only estimable when 
manufactured in the most precious metals. All the iron employed at 
Berlin is English: the English iron being better suited for casting, than any 
other. Iron properly treated, yields a sharper mould than any other metal, 
and for the production of all the Uttie graceful agrfrnj^eiMfidSy such as we see 
in Berlin and Paris, — ^it is not the UchmqiM or the material that fails us, it is 
the essential mould, and there is the art. 

Near Frankfort is the celebrated iron foundry of Hanau, at which are 
produced in grey iron, every ornamental article in which iron filagree is in 
anywise available; and so fine is the workmanship in this hair -wire 
material, that iron, equivalent in value to one pound sterling, may be manu- 
factured into a variety of articles, amounting in value to one HumMmd 
pounds. These articles are bracelets, chains, purses, brooches, buckles, 
clasps, &c., all wrought witii a finish so extraordinary, as to excite astonish- 
ment, when it is remembered that the material is only iron. Every orna- 
mental object which the French artists and manufacturers produce in bronze, 
are re-produced in iron, at the works of Hanau, with a measure of snccesa 
difficult to conceive the material susceptible of. 
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CHEMICAL PRODUCTS. 
Prodmts Okkiiques, Chemische J^rodujck. 




The chemical discoreries of the last fifty years, have very materially 
contributed to the immense progress which the arts and manufactures of 
our country have made daring that period of time. An enumeration of a 
few instances will suffice. 

JSidphuric Acid, — The price of this article, which was originally 4b, 
per lb., is now to be purchased of the manufacturer, at Id. per lb. The 
annual consumption of this add in Great Britain, is estimated at 70,000 
tons, the price of which exercises a great influence on the cost of many of 
the leading manufactures of our country. In 1838, the quantity of sulphur 
imported into this country, and chiefly consumed in the manufacture of this 
acid, was 893,061 cwts. having steadily increased from 251,981 cwts. in 
c 
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1825, when the absurd attempt made by the SicUian government to cripple 
the chief export trade of that country, by the imposition of an export duty 
of £4 per ton, turned the attention of British chemists to the use of the 
sulphurets of iron and copper as a source of sulphur in^the manufacture of 
sulphuric acid. In 1839, the importation of sulphur fell to 402,988 cwts., 
and, though the quantities since imported have varied at <diflSlki»ii^)Briods, 
iStke import of 1838 has never again been attained, though the quantity 
oC sulphuric acid manufactured, has probably more than doubled since that 
thne. 

Soda. — ^This alkaU affords another illustration of the great assistance 
rendered by chemistry to the manufacturer. Formerly, we were dependant 
for our supply of this alkali on Spain, and Sicily for barilla, and the High- 
lands of Scotland for kelp; 6,000 tons per annum of the former were 
imported, and about 25,000 tons of kelp supplied from the northern islands, 
&c. Now, the principal portion of the soda employed in various manu- 
factures, (such as soap, glass, &c.,) and for domestic and o&er uses, is 
obtained from sea salt, and our export alone of this article, amounted, in 
1850, to 44,407 tons, of the declared value of £402,129, whilst our import 
of barilla, diminished to 1,745 tons in the same year. The total quan- 
^ty annually manufactured in Great Britain, is not short of 200,000 tons, 
and such is the low price and good quality of this article, as eompared 
with barilla and kelp, that, comparing the rektive prices and qualities, a 
saving of £5,000,000 per annum is effected on the quantity at present 
made. 

Ammonia, — ^The preparaftions of ammonia, formerly obtained from animal 
bones and refuse, are now supplied to us from the coal used in the manu- 
facture of gas, and at so cheap a rate, as to be used for manure. 

Amongst some of the chemical preparations, largely imported from 
abroad, may be mentioned pearlashes or potash,, from America and Russia, 
184,083 tons; nitrate of potash or saltpetre, from the East Indies, &c., 
and nitrate of soda, from Chili, to the joint amount of 529,012 tons ; whilst 
Germany and Norway supply us with 1,400 cwts., of cobalt ore or zafire, 
and 205,454 lbs. of smalts per annum, the principle consumption o^ which 
is for the painting and printing of porcelain and earthenware. *0f borax 
and boracic acid, 19,092 cwts. were imported in I860. 

Phosphorus, which formerly could not be purchased under 30s. per lb., 
is now manufactured to a considerable extent in this country, aiid is sold as 
Idw as 6s. per lb. The enormous amount of lucifer matches Manufactured 
(estimated at 10,000,000,000), has led to the establishment of works hi this 
country, in which upwards of 20,000 lbs. weight of phosphorus are annually 
made. 
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In addition to tbarTacioiM. iselatod sp^eisMns of chemical mana&ctiire 
exhibited, we would call attention to those exhibited by Mr. Button, which, 
for purity and excellence of manufacture, stand unrivalled. 

This collection consists of a series of acids, such as boracic, chromic, 
BMti^^ailk, phofqiknio, and uric bM»; jdLs«, Hwu^of tlid fpriiwijpaJ ahiipr, 
•mti, «MWMim» chioBMv. potash^ and soda alum, fiwrowl flAita'«if aramonip, 
in paxticttlaT' tho rnraltAt ^m^ fainoK^bite oif <» ff f "i ftn j^^ pliwiinl i m>j^ almn 
ahsiieat are venMokaUe for -siae of crystak. 

Also a aearteft of saltsof tha <d^evNit matols and nMtoi]Se.eaiih«y ant^ 
a^tha-aaks of arseeie, barinm, faiamuth, cadmium, oricjam, .qmbuh^. ophrtt, 
ceppar^ ^mouia^ inm, lead, mauganeae, mercury, nMiel, pota^ wdii, 
aiWer, strontia, tin, tungsieD, Bcaniuro, and zinc 

Kothe oiKmieal {dnlosopher, intent on hia resoarehaa en the hiddtn 
properties and qualities of bodiea«-to the phyaieiaa, HOTkaM t<x aUttvinle 
the aiscof suiffbriDg bunanityw-^ the mMfiuffintorer, dyer, catioo i^mtir, 
and Meaeher, eadk alive to the neceeaity of progrese,--*«QnJkuiiied.fceg9eiMi, 
in Kbe^ sphere of their respective qaeraitionSi the quality of .the Tttnoua.tMts 
and' le-ttgenta employed by- them ia of paramount impartance. 

Tlte> engraviDgsc^re selected from Mn Bntton's iBdasBattngrand.eoivq^- 
dious catalogue of chemical apparatus, lately pwbliahed, to which we. intbi 
^nz readers for ftlll infoniiaftioniaa the snbjeot of ehemioal Jiffianvtttf . 
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MANUFACTURE OP SOAP. 
FcMcaUon du Savon. JBereUung tfon Seife. 



Tbb mannfaotare of soap is an entirely chemical prooeM. The barilla, as 
imported into this conntry, or the soda ash, maTinfactared in Great Britain, 
is first rendered canstio, by solution in water, with quick or caustic lime; 
the Hme takes by its superior affinity, the carbonic acid present in the 
barilla or soda ash (which is a carbonate of soda), and precipitates in the 
form of carbonate of lime or chalk, while the caustic soda remains in 
solution. This solution is then boiled, either with olive oil, tallow, palm, 
or cocoa-nut oils, and with or without resin, and other ingredients, and the 
resulting mixture poured into large vessels or frames, made of wood or iron, 
formed of rectang^ular plates or bars, which, when the soap has cooled, and 
become hard, are taken apart, and the mass or block of soap thus obtained 
is cut into bars, or moulded into cakes, as may be required. Perfumes or 
colours are added to the soap, just before or after the liquid soap is placed 
in the frames. This is what is usually called hard soap. Soft soap is 
made by using a caustic solution of potash or pearlashes, instead of soda, 
with seed or fish oil and tallow. 

In the manufacture of fancy or scented soaps, it is usual to stamp the 
name of the maker on the soap, indenting the same by means of a suitable 
stamp; this, however, being very superficial, becomes entirely defaced 
after the soap has been used a few times. Mr. Dunn, soap manufacturer, 
of Worcester, considering it important, both to the manufacturer and the 
consumer, that the latter should know by whom the soap was manufko- 
tnred, has devised a method of marking such soap with the maker's name, 
in such a way that it cannot be obliterated like the ordinary stamp mark. 
For this purpose, he stamps the cakes of soap in the usual manner, but 
uses a stamp penetrating to a considerable depth in the soap ; the mark 
thus formed he fiUs up with soap of a different colour to that of the stamped 
cake, which is introduced either in a plastic state, or in the state of fine 
powder, the surface being covered with moist soap, of the same colour as 
the powder introduced. The coloured soap so inlaid, will wear away with 
the surface of the soap, and yet present the maker's name, until the piece 
be entirely consumed. 

The quantity of soap made in Great Britain, in 1850, was 157,254,000 
lbs., exclusive of the quantity made and consumed in Ireland, which pays 
no excise duty. Quantity of soap exported, was 124,038 cwts., of the de- 
clared value of £201,374. The quantity of soap imported Into Great Britain 
from Irehmd« in 1849, was 200,178 lbs. 
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MANUFACTURE OF CANDLES. 
Ihhrieation des Bougies. Bereitung tfon Lichien, 



We are indebted to the researches of M. Chevreul, of Paris, for the 
g^reat improvements which have been introduced into the manufactnre of 
candles. This distinguished chemist found that, by proper treatment, the 
soft part or oleine of tallow might be separated from the hard part, the 
stearine or stearic acid, by which means a substance, resembling wax in 
hardness, and the good quality of not being greasy to the touch, might 
be obtained, well adapted for the manufacture of candles. The more 
modem existing improvements in the candle 'manufacture, may be said to 
have arisen out of the introduction of improved processes for obtaining 
the stearic acid of tallow, and the combination with it of the stearine of 
cocoa-nut oil, now largely imported into this country for this purpose. It 
was found, that when the vegetable stearine of the cocoa-nut was combined 
with the stearic acid of the tallow, in about equal proportions, a candle 
might be produced, which might be burned with a plaited wick, so as to 
require no snuffing. This combination was the invention of Mr. James 
Wilson, one of the managing partners in Messrs. Price and Company's 
Candle Works, at Yauzhall, and the candle was appropriately named 
" composite." 

The faculty of throwing off the exhausted portion of the wick (that is, 
the snuff), belong^ exclusively to the plaited wick. Owing to the twist, 
this portion of the wick turns out of the flame of the candle into the 
atmospheric draught, which ascends on all sides around it, and is thus 
carried off. Such a wick, however, can only be used in conjunction with a 
firm substance, like the mixture above mentioned, and this advantage has 
secured for the composite candles an immense demand. 

As a general rule, the more solid the tallow, the more valuable is it for 
the manufacture of candles, and this quality of the fat has been found by 
experience to be greatest in animals fed upon dry ripe fodder. Hence, the 
tallow which comes from Russia, where the animals are fed for eight months 
in the year on dry fodder, is generally superior to that produced at home. 

The quantity of tallow imported in 1850, was 1,241,781 cwts., of which 
1,216,101 were entered for home consumption. Quantity of palm oil im^ 
ported 448,589 cwts., and of cocoa-nut oil 98,040 cwts. Quantity of candles 
ei^orted 2,723,531 lbs., of the declared value of £98,108. 
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gIB W. BURNETT & CD.'S PATENT PB0CB8& FOR THE PRE- 
SERVATION OF WOOD, CANVAS, &c. FROM DRY-ROT. 

Froeid^ BreveU pour la Oonservation dea BoU^ du Canevas, <£e. 
JBewahrung des Holzes und Leinwand gegen Verfcadung, 



Iv sddiiion to the itome^gmwii timlser, feHed'in 6icr own cointry, cUtfliii^ 
1850, no less Uian 1,700,000 loads of ibreign timlieT, imported prindptfDjr 
finOtb^liie Baltic, and Britisfa Noith Aineiics, Trere entered ftrr home OM* 
Bimifdon, in adi3{iion to 80,000 loads of ftiresgn md oodonial starres; maA, 
wlien it is oonsMered I3iat the Tidne of tiiis timber n set 'short •f £5,O0O,<RK), 
it^At once hecomes evident, that any process -vvhieh can impart a piesen*- 
tive power to timber, and prevent its speedy deeay, nnist be of great vahne. 
Ebtperience has shown, l^t when wood is exposed to the rimnltaiteuv 
iiAnence of air and moisting, it gradually undergoes deoomposEtion and 
dccsay. The deeompontion of the fibres of the* wood may take place, hn nt 
iMSt two conditions, viz., in the moist state snbjeet to the' free acscess of a&, 
and nnder the surface of water, when the airobtMns acoess only by btiqg 
dissolved in the water. If tiie wood is perfectly exposed to tiie ur, it n^ 
sdiBfer another kind of decomposition, known as the dry rot, liy which: it is 
rendered brittle, and has its cohesion completely destroyed. 

In damp and ill- ventilated situations, the dry rot produces (ifaeiBdft 
sMons results, causing, in a few years, the destmotion of mitire bnildhigs 
attd ships. Bat though favoured by a damp and close atmosphere, itrBia^ 
doenr where lite ventilation is perfect, and the atmosphere in its vsmil fttote 
of%nnrid!ty. 

The albmninotts matter wUch wood contains distnbuted «ver I2ie cella- 
Itr'tissae, is intimately connected with the deoomposition' and (decay of Ae 
wood. It is in the highest degree putresciUe, smd, therefore, an elenait 
df fermentation and putrefaction. It i» also partioaSarly adapted *«s foc^for 
ittteets, which are often found in> the interior of the cells, penatnEttiq^lte 
wood in aU directions in 'search of it. This- dftsint^^tion of the.fihn, 
gKa% facilitates the chemicid action' ^hieh speecRly svpcrranes, ifiom'^fac 
incraased fkciKty afforded fbr the introda«(Mm of ahr mk moistaxe ; -wmMna 
itofimimoniacdl salts are devel<^)ed, and thestflkvovr the gn»Mih of teftgi, 
nHch are consequently amon^i^eeailfeBtii^giis of die decay nf wood. 

These fimgi insert their ffiaments iiMo ev«ry .crdvioe of the wood^ 40mI 
being of excessive fln«n6M, teoffiy |MUW down a&db«tweCtf the. tttbcsiftaBi 
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wkiottiJiQ WOQ& U locganif edy forcing them asiuader, and tkos graduAlly, Imt 
coiyplflt^y deslvQjirin^ ihe cohesion of the tissii^ ; and as the developmo^ 
and ga^owilK'af.^ttse filaments increase with great rigidity and force, i^ 
total nun^f.l^ t^phei; speedily ensues. 

Tq prevent tiiifi decomkposition of the ^re, and the consequent destiv^- 
tiosrof tl^ iito0^, the V^tter is ufluadly dried by expoauce to a free currant of 
air for a^ considerable period, or is rendered perfectly dry by the aid g^he^^t;. 
tbi^, haw«yer|. does < not . remove the vegetable albumen. A considerablfi- 
time is Mqniredr. for drying by exposure to the air; and wood^ rendertjd 
perfectly dry by the aid of heat, when exposed at common temperatureatp 
tlie;at[aofi|ph6i^,,.inrita. ordinary state of humidity, reabsorbs a certain p«o- 
poirtioik of v&tey*,y¥4ryiDg aocordii^g to the compactness of the wood. 4iS 
loiig' as well^eafioned wood can be kept perfectly dry, it is not subject 
tokidiy^EOt; .it'is, however, capable of absorbing sufficient moisture from. 
the air.. to eoatinue .the {decomposition when once commenced by contact 
with disMpediwKibeiry OS otherwise. The albumen may, indeed, be removed 
frovoL the; wood }^y washing, but in addition to the length of time required 
for tluit pvQcesB, the adhesion of the fibre, and consequent tenacity of the 
wood, is th«reby much diminished. 

The m©»t effectual method of preserving timber, is to cause the albumen 
to enter into coiQbi|i9.tion with some other substance, capable of formipg 
-mih it.A GOBipoiizid, insoluble in water, and not liable to spontaneous de- 
composition. 

For thi&p«|[)pocie,'Bir H. Davy recommended to the Admiralty and Na^y 
Boaord, the- ei^iplo^meiit of corrosive sublimate; but the solution of this salt 
being found to be slightly volatile at common tempm'atures, it was con- 
sidered itiat the atmoi^^here surrounding the prepared jambers might become 
vidatedvaind.th^ psopoeal was therefore not carried into effect. Subsequently,. 
Mx. KyaD] §gt«>tt!ted' the application of corrosive sublimate, for the. preserva- 
tion of wood, but the expense of the prepaaration, and other circumstances, 
h«re kd to,4|hQ* <»ha»dnnment of the process. . A variety of other preserva- 
t]K:o;fiiigoDijU.ha«e .been tried, but on the grouud of expense and other reasoni^ 
there is none which holds the place in public estimation which chloride of 
zi9C;li|U»^.oUw<id. Th& use of this salt as. a preservative of wood, .was 
pajtoatsd '^.Bx WUHnnaBumetnty in 1838 ; it acts like corrosive sublknaAe, 
hg> f<»i»hig'*an iiMK»lifb^ compound with the vegetable albumei;!,, ^ith the 
a4ditioiuvl v4id!«i]KU^Q'>Qf,,pac£ect innoceuity, and of {bmnii^ a compooud 
w^r^biiiBa^r^^l^Qti, .unlike that formed by corrosive sublimate,, is ioao- 
luble in sea water. The severe testing to which the chloride of .aiuc ha^ 
beaii.'4Qte9^tt«ft dvi|i|^ the J^at tweUe years, pro:fe0, that in the.^ present 
ei^ of-ew shi^vucal knowledge, as a pre9erYati¥e.fb9eut, it isup^ijalle^ 
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As a preserratiye agent for railway sleepers, the chloride of zinc has 
not been surpassed. Mr. S. M. Peto, the eminent railway contractor, states, 
that some Scotch fir sleepers, prepared for him by Sir W. Burnett's process, 
and which were laid down on one of the lines of railway executed by him 
in 1841, were, in 1849, in as perfectly sound a state as when they were 
first laid, whilst those that were put down in juxta-position with them at the 
same tiite, unprepared, are quite decayed. So perfectly satisfied is Mr. 
Brunei, the eminent engineer of the Great Western Railway, with the 
preservative efficacy of the chloride of zinc, that he has adopted its appli- 
cation to all the works imder his management. 

Mr. Adams, of Gk)sport, architect, reports as regards the use of the 
chloride of zinc, as a preservative of wooden flooring, that in the erection 
of two churches, and two school houses, built respectively, eight, seven, six, 
and five years since, he caused the boards of the ground flooring to be 
saturated with the chloride of zinc, and that it has proved perfectly 
successful. In one of the instances, indeed, the ground from its moist 
nature, was of a description to hasten more than usually the decay of 
flooring laid next above it ; yet the boards of this, as well as the other three 
buildings, continue in a sound and perfect state. 

Another great advantage arising from the employment of chloride of 
zinc, is that of allowing the use of some of the cheaper kinds of timber, as 
beech, elm, Scotch fir, &c., as substitutes for oak. Mr. Hacker, the 
superintendent of works on the estate of the Duke of Bedford, at Wobum, 
gives as the result of his experiments, that whilst the Bumettized pieces of 
beech, Scotch fir, larch, and elm, all remained perfectly sound, the unpre- 
pared elm, beech, and Scotch fir, were thoroughly rotten. 

At the Royal Hospital, Haslar, prepared timber, which, in 1836, was put 
to replace some that had been removed in a complete state of dry rot, with 
immense fung^ attached, was found in 1848, to be in a perfectly clean and 
sound state, there being no particle of fungus to be seen. 

The Bumettized wood has also been proved, at Calcutta, to resist the 
destructive ravages of the white ant, in a situation where unprepared 
timber was completely riddled by them. 

It was at first feared, that the iron nails driven into wood,'prepared with 
chloride of zinc, might become more speedily oxidized than when inserted 
in unprepared wood ; the researches, however, of Mr. Mitchell, eng^eer at 
the Royal Dockyard, Sheemess, go to prove, that the "preparation does not 
hasten the oxidation of metal, and in comparison with unprepared wood, 
appears to retard it." 

The result of some trials made with this solution, by the Earl of Gharle- 
ville, is as follows: *^AU the timber so prepared has a veiy satisfactoiy 
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appearance ; I consider it quite as good for seagoning timber, aadprefBrabh 
to t&d sohaion of corrosive 9ubUmate for timber that is to be worked on the 
bench. . It does not leave that gritty substance on the surface that is left 
from corrosive sublimate, which is so injurious to the plane irons I have 
also had a large quantity of smaU poles or tops prepared, principally of 
Scotch fir, &om one-and-a-half to three inches in diameter, consequently, 
they are nearly all sap. They have been in use about two years, in what 
is oonmionly called American paling. I find, on examining them, that 
they are as sound between wind and water, as when put into the ground." 

The chloride of zinc has also been most successfully applied to the pre • 
serration of the electric telegraph posts, and also to hop poles, which, when 
prepared, are found to be thrice as durable as those which have not been 
submitted to the preservative process. 

The chloride of zinc also communicates, to some extent, the quality of 
incombustibility to wood prepared with it ; on this subject the Secretary of 
the Admiralty made the following communication to Sir W. Burnett : *' My 
Liords Commissioners of the Admiralty having caused experiments to be 
made, to test the incombustibility of woods, when saturated in your solu- 
tion, I am commanded by their lordships to acquaint you, that it has been 
ascertained, that the soft woods, such as yellow pine and other deals, both 
foreign and English, saturated with the solution prepared in certain propor- 
tions, when exposed to the immediate contact of iron, heated to a blood-red 
heat, did not at aU ignite into flame, whereas, unprepared wood of the same 
kind, burst into flame immediately." 

In consequence of this report, the Admiralty have ordered the bulk- 
heads in the holds, and magazines in her Majesty's ships, to be fitted with 
timber so saturated, and it is also applied largely to the various buildings 
in her Majesty's dockyards. 

It has also been satisfactorily proved, by a series of carefally conducted 
experiments, that the chloride of zinc produces with the albumen of the 
wood, a compound, insoluble even in boUing water, and Professors Brande, 
Graham, and Cooper, have all reported most favourably on the use of the 
chloride of zinc, not only as a preservative of wood, but also of cordage, 
canvas, hides, and other vegetable and animal substances. Of the value of 
the chloride of zinc as a preservative agent for canvas, woollen, &c. no addi- 
tion need be offered to the following testimony of the eminent shipbuilder 
the late Mr. Somes, and that of the practical researches of Mr. Toplis. 

Mr. Somes said, "I have had upwards of 23,000 yards of » Bumettized' 

canvas in use, as awnings and sails, on board of my ships, in all quarters 

of the globe — ^the greater part of which have been in wear, more than 

three years, in India and China ; and I find, on their return to this country, 

o2 
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sMfte' few efxi»erfmesMs,"vWtli''a vfewtb^ detentoertl»|)JWciwW«»#jp<>i»«»Mjf 
illd chloride, tbiderdrctmistances Hk«ly to' gtte'coiusiderfiHe ewiifideaeete 
ilnrpetmanenef of tlie daftrtaiy changot «^enit^ ttpoa khe oygsnk^irtraMtte; 
I took tw^ separate pieces of tiiesaiiiewo(ii3enelc^ii{<one6f^^ 
Keen immersed for forty-eight honra in the sohfkion of chloric of '-ifee^-Jilien 
drted, and affcerwuvds "washed in cold wa.ter ; •the e^er ' piece ' in itsf^OP" 
^Sxaay miprepated state ; both trete ' then fmbfected to a Bnailnr "pKh 
cess of dyeing, in the course of which operfttion they ht^h renunnediif'die 
dc^Hng fluid J for some time (say tvrentytnintttes). 'The two piec0*^»ere 
inibseqtiently btoied in the earth of » melon firame, and t^en thence attbe 
eMl of fbitrteen days. The tmprepared piece *was hi a state of cofaplele 
decay ; the prepared piece reftained its original strength of teai»re'*iiii5 
ddloixr. These specimens -were placed in yottr 'hands. I have fiovr4i» 
^^ftsure of sending yotc trm pieces of sail-cMh which hare hecn treatedift 
tSic same i«^ay, and with ^milarrestdts. The'time"(2iey remaioed in'ibd^ 
«aMli -was three -weeks. 

^These experimentff i!v^, I conceive, go -very 'ftir to'TCmore any d«ililitii 
lirMch might be raised asto the^]Wman«n<?y of the -prescrraiive piowe* t)€ 
chloride of zinc on animal and TCgetable fibre j since the/ boififtg inf Ihei^fe- 
-♦at, stibseqtiently to preparation, may well be wippos^ to 'hare renwved 
ftmn the cloth whatever was left soluble in water, by the previous mm&tth 
film in' the dissolved chtoride. 

In my own mind, not the smallest doubt exists, 'that a permammtri^ie- 
itdc^ miion takes place, as' I have befoxe jntimttted, between the organic 
ilbte and the metallic base of the salt ; aiid that 'to suchxuiion mnfiUbe 
iSCribed the new power, now so frequently and so siitisfiustoriiy ascertafai^ 
ijf TC^ffdng decomposition under circumstances well known- to indtkoe^QM 
jwemttttire' decay of animal and vegetable fibrous tttmcttiresf" 

The chloride of zinc also acts as a powerful preservafcive^ 6f waiflteft 
<3(rt&tf and furs against the ravages of moths. *Bfr. Morton, of the AdmMlty» 
fomid that not only wefcprepared cloths ahd'fhrs untouched by the "mdHIrs, 
but that the moths which were in the chiest "previous to tte'itttroduetteii'^ 
tiicf pfepated cloths and ittjrs, "were speedy 'dcstf oyt^d. 
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APPARATUS BSMPLOYED IN SIR W. BURNETT & Co.'s PATENT 
PROCESS F0R THE PRESERVATION OF WOOD, CANVAS, &c. 

Appar^dU^HmfffCidukptrooide Brevets, pour la Conservation des Bois^ 
du Gmevas, &e, 

Apparai :WiMte8 in ckm ''Process gehraucM wird fiir die Bewahrung des 
JBhhes uad Lemwaiid gegen Verfaulung, 



SnfFLE imznei^Bkni^ or stee|)iQg of tlte w^od in the solution of chloride of 
zinc, though a^^dickhki in >80jne cflbes, is by no means so efficient a Baode of 
preparing the thnh»s^«silhat by. atmosphetric pressure. Whenever itcis^re> 
quired to' ** Bnamcittiee'" timher,' ra'lw^y sleepers, masts for ships, &c., in 
large quafititifis, mtmomeaUy and ^ffidetdly, the improved apparatus manu- 
factured for this povposey by Messrs. James Burton and Sons, engineers of 
Holland-fttre^t, Sottthwork, should be employed. This apparatus consists 
of a WTOught-iwm cyliilder, of any required size, with mouth-piece and 
cover the whole diaBaetBr of the cylinder, perfectly air-tight, and capable 
of sustaiiiiiig a/vaouum, of not less than 29** or 28*^ at least; and also a 
pressure of 150 ^ 200, pounds on the square inch. The cylinder is fitted 
with a tram-way, miide to zun the whole length, for the conveyance of the 
loaded trucks or oaniages entering the cylinder with the wood to be ope- 
rated upon. There it also a traversing railway, with a double line of rails, 
running. the whole, length of the cylinder, bo constructed, that it receives 
the prepared wood on one line of rails, and being then moved transversely, 
it allows of andthev charge of timber to be prepared, being introduced into 
the cylinder ; a consideraHe saving is thus effected, both in time and labour. 
The apparatus is ^worked by a steam engine^ provided with double-acting 
vacuum and prewiire pumps, (see engraving). The cylinder being 
charged with the lunber to be prepared, the cover is fitted on, and the air 
contained in %he cyliilder, and in the pores of the wood, is withdrawn by the 
vacuum pump, and the solution of chloride of zinc, injected into the cylin- 
der, by means of the . powerful pressure pump. In this way the operation 
is most efBcieatly performed, the solution thus, penetrating large pieces of 
timber, and compkliely saturating them with the preservative fluid. 

Some of Meanrs. Burton's cylinders, fitted with pumps, &c. complete, are 
fixed and in use m Her Majesty's Dockyards j these cylinders are 6 feet in 



Digitized by VjOOQIC 



36 



burton's apparatus. 
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diameter, and 85 feet in length, and are employed for Bnmettizing the 
masts of ships, &c. Messrs. Barton and Sons, have also made cylinders 
for the East India Company, the Russian GoYemment, &c., which have 
been highly approved. 

When smaller cylinders are required for moveahle statiofls, small 
engines mounted on wheels are used, and are found extremely economical, 
as well as convenient for the above and other similar purposes. The en- 
graving below represents one of these en^^es, as manufactured by Messrs. 
Burton and Sons. 




BaUway contractors and others having sleepers and timber to prepare on 
different parts of a line of railway, will find this portable injecting apparatus 
very convenient, often saving them a considerable amount of labour and 
expense which would be incurred in taking the timber to a fixed station, 
and again moving it to the point where its use was required. 
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Fer GalvamsS. Verzinktes Eisen. 



It ift well knowu, ihatixoi^. whaa.plcboad^w^oiutactwiih. ^Kater, pr e^cpoeiedi 
to a damp atmosphere, becomes oxidated ; the oxide of iron thus produce^ 
having a pulverulent form, becomes readily removed by the action of the 
rain, and new suriaces of the metal thus becoming continually exposed to 
the oxidating effects of the atmosphere, the whole of the iron gradually 
rusts and is destroyed. 

The preservatixm of iron from rust, occupied the attention, and exercised 
the ingenuity of sdetttific and practical men for a long series of years. A 
variety of processes were suggested and adopted, but n^me were found to 
stand the test of .time, or prove fipplicable to the great vwiety of purposes 
for which it was r^uirod. 

When zinc is ejEpoodd' to the action of -watex'or.adamp atmosphere, a 
process of oxidation fikeinfleitajkesi'idace;' but.>ikeL codde of jainc formed, 
being of close leid uniform texture, adheres to ^he surface of ihe metal, 
forming a protective coating againstithe fiHrther oxidating influences of the 
atmosphere. The softness of sinc^ aild its liability to expansion and con- 
traction when exposed to changes t/S. ifthe taupomhife, renders its useful 
employment isry limited. Buch being the case, the idea suggested itself to 
the mind of M. Sorel, of applying the principle of galvanic protection to 
the iron, by coating it with metallic zinc, thus combining the strength and 
durability of the iron, with the quality of resistance to increasing oxidation 
possessed by the zinc. The practical result of this combination proved 
eminently successful, and an experience of seven years in this country, and 
of double that, period, in France, haa established beyond a doubt the tact, 
that iron subjected to this patent process of. galvanizing or coating with 
pure zinc, is capable of ^ffeiing eflectuat resistance to the action of the 
atmosphere, and of water, whether fresh or salt, -under aU conceivable 
conditions. 

The application of the process, independently of its being of the highest 
importance, is, in truth, conducive to real economy, as, from the permanent 
protection it affords, the necessity of paint, or other modes of preservation 
(none of which are really effectual), is entirely superseded. 

In consequence of the great success aij;tending the use of the galvanized 
iron, prepared according to Craufurd's patent, of which Messrs. Tupper and 
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^i«.;pttteiit proeess/'liftve roldieMd its ftp{iiticadoaiiHnuhq;iy OEfeBiifftB. 

It'lias been used 4ot the «iit»e foofiog (mam^^Aovef) of> MSis IBewMVriMB 
ilt^WeBtiBiBi»ter,%lio>baildiBg sHp^ in Her liftjesty'tf^Doekyttda ftt BaptfliBft, 
WtH)lw!oh, Chatham, ^eeniMB, Penftvoke, Pevtmoiitti, imid Dmnmpofet^ 
and has been adopted by many (^Ihecalhnty companies foKtooTeemgijdMit^ 
and^stationsi — poetionlarity the - lime-eteeet, and Wateri»oHrtreet aftatfttais, 
liYerpobI; the'woi^sh(^ aft iMndon, on iliMCbimit« Western IBidwray^ 
In-'ihe coloBies,>and in tvepioal dimates, it has bean Iband.jpecaHar]^ 
yahiable, snpersedmg t31 d^tt kiiids of toofing/ from its mat beiag'iiahl0.to 
contraction or expaBBion;'lfice sine oriead. 

Amcnt impoKtant applicaticm of tiie Patent Qiiivamaed Iiqd, is ^hat of 
fliieittMng for vessels,— experienced persons consideriDg .it macb moTQ svit* 
able than either yclHow metal er copper for' sheatlmig drm-feaieatd rvsiids^ 
and also mnch cheaper; the loss in weight, and depMciadon in -priee^^ 
yellow metal or copper, at the eiid bf three yeaars, tog««ker<with interest aad 
insurance on additional outlay, amomiting to moveithaD-^e fiHginal poBtMif 
the galvanized iron. Galvanized iron nails and bolts, for fastemngs^'whBn not 
in contact with copper, have been proved' to possess gwatdwrabtKty; nails 
and bolts of this description, also, do not injure the tuabevsos-planking^iirjp 
ptDdadng what is nsnally termed *^ iron niekneM." 

''The barque Oregon, 388 tons register, the* property of Mr. Mc Laoldm^ 
c^ Liverpool, was sheathed with the patent vgahraniaed dion «arlyi .in 1M6, 
kfaice which she has made two voyages, one to Patagonia, caQtBg voundTby 
Bio de Janeiro and Bahia, and back to Liverpool ; and an6tlier,'d&Qm iabrar- 
pobl to Quebec and back, the two voyages occiip3nng about twenty moidiis. 
On inspecting her, the sheathing was foond to^bein sach.goodxondltian, 
that she was sent on a voyage to Callao and back with j^>e same metal^on, 
and so satisfied was -the owner with ^e wear of the gaJvaaiadd inm, that he 
has hild the brig Birius; 266 tons^ register, sheathed with it, considering it 
^e ^xxt and cheapest metti! for vessels parfiy iron and eopper-fiisteBed^iaiid 
for second atid third*class vessels. 

' 'IQie EMerprise and the /ni«s%aeor were skeathed witb-galvamflied ieoB, 
iprhidi, on their return home, was found to be in such godd condition, tint 
^e vessels were 'despatched on their second 'voyage with the metal on. 

The Lords Commissioners of the Admrnflty have ako >oMerQd ^eoaai 
bankers of the Government steamers to be fitted up with galvanized iron. 

The galvanized iron sheathing appears also to repel the attachment of 
bamades and vegetable matter to the ship's hull, which prove so serious an 
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obstacle to the yessel'B progress through the water. The leading advaatages 
possessed by the patent galvanized iron sheathing over copper and yellow 
metal are, first, a saving of at least one-third in the cost of material; 
secondly, increased strength is secured by the use of iron instead of copper 
bolts ; thirdly, its applicability to copper as well as iron-fastened vessels, 
for if the copper bolts are isolated by a covering of felt or strong brown 
paper, soaked in a preparation of shellac dissolved in essential oil of tar, the 
galvanic action of the metals is entirely prevented. 

Amongst the more recent applications of the patent galvanized iron in 
the constroction of various public works, within the last few months, may 
be mentioned the whole of the louvre or ventilating plates (in number about 
13,000) of the Great Exhibition Building in Hyde Park, and for roofing the 
Great Central Gas Company's premises at Bow Common. 

The Electric Telegraph Company have adopted the patent galvanized 
iron for the telegraph wires through all their extended operations, with 
uniform success ; and the following railway companies have employed it in 
the telegraphs erected by them during the last six months, viz. : London 
and Brighton; Beading, Guilford and Reigate; Ashford and Hastings; Bow 
and Blackwall; Oxford and Banbury; Chester and Holyhead; and Chester 
and Birkenhead. 

Amongst oHher useful applications of the galvanized iron, may be men- 
tioned that of the moulds, &c., employed in the manufacture of refined 
sugar. It came out, in the investigation of Dr. Scoffem's process for 
refining sugar by means of salts of lead, that in the process at present 
employed, moulds painted with white lead are used, and that there is dan- 
ger of the sugar being contaminated with lead from this cause. All such 
danger is obviated by the use of galvanized iron. 

Furnace pans, made of galvanized iron, are admirably adapted for the 
humbler classes, inasmuch as they are cheap, cleanly, and not so liable to 
be stolen as copper. 

A long list may be given of the different purposes to which the 
galvanized iron has been successfully applied; amongst them may be 
mentioned wire fencing, wire ropes, anchors, and the general fittings of a 
ship, chains, coal-scuttles, coopers' hoops, chimney pots, dahlia rods, fly 
wires, flower firames and stands, guttering, girders, gas and water pipes, 
gratings, garden chairs, green-houses, iron hurdles, nails, &c., &c. In 
short, there is scarcely any use to which iron can be put, which does not 
admit of the application of this useful process. 
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APPARATUS FOB DISTILLATION, &c. 
AppartU DiaUlaioire, Apparat zum DwHUiren, 




We doubt whether the visitors to the exhibition will find, throughout the 
whole range of scientific apparatus submitted to their inspection, so 
ingenious and complete a still as the Esculapian still of Messrs. CoSej 
and Smith, above illustrated. If labour, time, command of operations, 
economy, and simplicity, are any recommendations, a still, which, in its 
eonstruction and working, combines these advantages, and that, too, in an 
eminent degree, is worthy of especial recommendation. Here, in the space 
of a few square feet, is presented to us an apparatus, which, while per- 
fbrming the office of an ordinary stove, contains a stiU, condenser, two,^ 
three, or four evaporating and decocting pans, steam bath, (for retort), drying 
doset, &c., ready for use at any time or season. The great reduction in the 
price of gas enables it to be used as a dean and economical source of heat, 
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and the heat thus obtained can he regohited with the greatest nicety, and 
raised to 300"* Fah.> If. fe^[aired. ' The* economy .00 £ael '■ is Tery great, as the 
steam required to' work the. pass, closets, retort9»'&(V, i« eondonaed, yielding 
a copious supply of pure distilled water. The still is also easy of manage- 
ment, and devoid of danger. The condenser is a great improvement upon 
the old plan, inasmuch as it >. is. two-thirds more, powerful in resfrigerating 
power, and cani^ tea/dSlytiskim asunde^, washedr-and. put together -again 
in a few minutes. I^Ebe^fliihUe'/ooiitrivsnce is «diiBlri)>bly adapted for the 
operations of tbeitehemist and phaianaceutist, as .*v&ll as for ^dl general 
purposes requizafiggriihe use of soeh aa apparatus. 



APPABATTOfTOR THE KRODUCTIOKCOT* ARTIFICIAL ICE, 
AND THE JBaBPARATION OF ICaSteEEAMS, &c. 

AppareU pour la IfithnoeAian. de 'la Glaee atiifiisS^e et la preparation des 

Glaees, 

Appardt zur Kunsdicherif Bereitung^mm Mis, &c. 



Whilst objects of every class, calculated to siip||)|ythe wants and increase 
the comforts ofilihe human race, arrest the attention of the visitor, the 
exhibition is. liot entirely deficient in those ojloe&ts which minister to the 
gratification of^tiie inner man. Whilst exeeoilripg the greatest possible 
ingenuity in the construction of that woiWawwt mechanism, which has 
placed our country in sud^a'peoud positioaiaiiKmgst the manufftcturing 
nations of the earth, the a^ilittation of this ingenuity to the every-day 
wants and comforts of domaslic life, has, until a very recent period, been 
almost entirely overlooked. A step, however, has now been taken in that 
direction, the< iK7(9at^«0aur«er of now and ^wat% -■ Important . aoaprovements ;, 
aiBtd ftoiio^one ase twe{>moffe,iiidobted tiium ■'to Mr. ^Maatecs, for vanom. 
xaMl aM interesting coKtuxKaanees dn dmnflstiic .^eoenomy. Mr. MsatUa» 
exkiiliits '^nHe* a ■w w e u ni of atpparatefi, ua» / vazjKid m ^beir . «i3ses as m .form, 
aJS' dioplayittg considerable i n g B mnt y «>d'alEHI^>ao^ 9kihfi$fj ad«ptatioajof 
moano ta 43io «ind dn^iiri«ir. 

^The ' lee . Maoilne . da oenniMaBkaAJbr^ i^< ^mfpofo^ toi forming iarti£aiAl 
io9 -^ a fow nnmtas,' dPor ; TsrepariEBgidesNiA'MOfi^ oooUsdg^wiDOB, &c. Thfi 
rwBonrcfhea^ of ^M]:. Walker, df 6anilwi4go, '•#' oth^rtacioiitiacnKByteMr 
enaUodi ua-cfeo foi9»Btti3b'mJ9BtoBe)9^^>'flatiiiOsSii3^8ta^ 
tinm r pwdvee; *an < iaionaky of s xwdd^ pvevionBly . *unknawj^ ; if^ for instaxusei. 
wttiditoaGiva^puta of jawiate ot jLimnoMaf (jkJ . aromoniwi^iwd 5 partg. pf 
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ii]lMto^pMMli'^0ti(l|Mtre), ^'tepatte of water, 00 gntt a 4i«rae «fnQild 
isHfaei^by pBoioiMid, fihat ^iiiie oieimiYy in tke< theimometar OHb fMsni/M** 
alMra zero, to "ftvm 10^ %» 40*" below serOfOr fi«m:42^to T2^bdbvr dn 
fieezmg pomt ^ wator. ^Mr. Masters « prapaMs a safine oompmaaAr «apalAB 
of prdetocing, wlieii ^S6if!^ in "walvr, agneator 'degM«.«f XM^thairtlMii 
ottameid*'ftem tbe enj^ojpneat' of any fnmovuAyi'kiufwn miziim,. isduoiag 
TV«eer Irom atempeMtow #f 182° to<32?,~*th6 freesug pomt. 

Ffate 1 , shows lire tfeeamg and oodiing -macUae, aarsadj for aodan.. 
It OMrists of an ontor case, forauBg a collae«t'«r wine cooler below, 
wlikir tbe tipper diTisionr contains, the necessary: appasatoi^ for Hke operation 
of freezing; oensist»gof afteeaer^Biade of pura wtd«»netal,i»to.«Aiieh 



Plate U 



Plate. Z. 





is introduced the dessert ice to be congealed, with a space surrounding 
tiM oatride of the freezer^ oomideteiy filled with the feezing mixture, the 
exterior boundary of such space being formed by the intfodiie(i(m of .a 
metallic cylinder, nearly filled with pure spring water; the whole is 
stntmmded by the* exterior case, add proteotod.as3nuch'aaipo8sihite fscoft 
the influence ef eonduetim and radiation, by means of >noa-cimdiioti||g- 
jm rt erM s, properly selected 'and disposed. The ^»eeer, coatainTng^ Hktt 
cinam, &c., is madeto re<N>lTe,:by means of the handle odtaohed vte \4lia 
side of *the macMne ; the'.tfraeaing^ inixtureaMs:^ qoioUy aponat/amd all 
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contents, while a fixed spatula, in the interior of the machine, lemoves 
the congealed * cream from the sides of the freezer, keeping the whole 
anhstance in a complete state of agitation, and thus preventing the ingre- 
dients separating one from the other. The e£Eect thus produced, in an 
incredibly short space of time, (three or four minutes only being required), 
on the quality and character of the ices is truly astonishing, and such as 
could hardly be expected. The fine and homogeneous character of the 
article produced, surpasses all that can be accomplished by hand, whilst 
the extreme simplicity of the machine, and the economy of the process, 
are by no means its least recommendation. The machine may be charged 
also without the dessert ice, or without the spring water, when the water 
in the metallic case is alone required to be frozen. In this case, a block 
of solid ice may be obtained, which, by suitable contrivances, may be 
beautifully decorated with fruits or flowers, and thus made to present a 
very pleasing appearance. 

Plate 3, represents a double freezing machine, in which two kinds of 
dessert ice may be prepared at the same time. 

Plate 4, represents the " patent preserving safe, or cooling apparatus." 
It consists of a double lined box, fitted with metallic lining, so constructed, 
as to allow the cooling power to percolate through the interior, the inner 
Plate 4. PUUe 4. 




The Patent Ice Safe when closed. The Patent Ice Safe with doors open. 

The Patent Ice Safe contains an Ice Well in the centre, with a Water Well by which water 
may be constantly kept cold. The doeeu at each end and the drawers at the bottom 
are for presenring Game, Fish, &c. from the effects of heat, and for cooling wiiit« Ac 
An Air Pump is fixed to the side for exhausting hot air when required. 

case being carefrdly provided against loss, by means of suitable non-con- 
ducting substances. The upper portion of this machine is a reservoir, 
for containing the cooling power, ice, &c. This is introduced, and allowed 
to lenudn for any length of time required. As the ice or mixture passes 
into solution, it is conducted, by pipes, throughout the whole interior 
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sorfiMe, trays, fte., eyentaally escaping by the tap, represented at the 
lower portion of the machine. Cnrionsly enough, this contrivance may also 
senre the purpose of a warming apparatus ; for which purpose, it is only 
necessary to supply hot water, in the place of the cooling mixture. 



mated. 



Plate 6. 



Plate!. 




Marten* Patent Sherry 
Cooler Freesing and 
Cooling Jog, for pro- 
ducing pure Ice from 
Spring Water, on the 
table or tidehoard, in 
S minutes, at the cost 
of 3d., in the hottest 
^Tf*T> ttte. 




Masters' Patent Butter Cooler 
and Freezer. 





Masters' Patent Cooling 
Decanter or Claret Jug. 



Masters' Patent 
loeing Percolating 
Funnel for regulat- 
ing the temperature 
of water, wine, See. 
in a few minutes* 
without ice, at the 
cost of one half- 
penny. 




Patent Cooling Cap for 
surgical purposes. 



Mr. Masters, has made a very useful appli- 
cation of his freezing process, to the formation 
of an ice helmet, which ynll prove a very valu- 
able aid to the medical man, in cases when the 
application of cold to the head is requisite to 
afford relief in certain diseases. Like the before 
mentioned vessels, it is double. The freezing mixture is introduced in the 
cavity between, and after a few seconds' agitatmg, it may be applied. The 
inconvenience attendant on the application of ice to the head is very great; 
hence, from the simplicity of the above contrivance, the helmet will be 
^duly appreciated. 
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APPARATUS FOR THE AERATION OF LIQUIDS AND THE 
MANUFACTURE OF SODA WATER, LEMONADE, &©. 

AppareiLipimsi'VaitifiMiiim disMq%ddes^ et la pp^3avaiio9LdeJ^JEaiu,de^&Uz, 
Limonade Gazeuse^ (&c. 

uliypiira^ fUr die aeration von Flmsigheiten und zur Bereiiiaag von 
Soda Waaser, 

Many and various have been the forms of apparatus devised for aerating 
nwters, or impregnating them with carbonic acid, with a view to famish a 
cool, spadding, refreshing beverage in summer. 

Nttie of these apparatus however, have obtained more than a short-lived . 
celebrit^r, some defect either in principle or construction bare rendered 
them uaeless. Mr. Master&ha» invented an aerated water maehine, which, 
from its portability, correctness o^ principle, and peculiarity of (construction, 
is destined to obtain considerable popularity. By its aid we may in a few 
minutes, prepare any aerated water we please, nor are we coa^fined to 
waters only, — all other beverages, no matter of what description, are as 
easily prepared. To this apparatus is attached no unwieldly ap(p;i]^- 
naaioes, — the whole machine, generator, and receiver, occupying but the 
space of a small table vase, or decanter. 




13fe6 a^fttoAtafl, in its-vanous . modificati(His ia extremely aimpkcAnd so 
«QBtri!vad m toreifmre but a very small amount of attention or mani^u- 
latulnr. WiiSk it,, a ohild may as easily piepare Boda< water,, as ai^ other 
person, and quite as effectually, for it is impossible to err in .the ]}roparation, 
the machine being almost an automaton. 

Mr. Masters has contrived a variety of different forms of aerating appa- 
ratus, all of the-n however, depending on the same principle, viz., the 
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liberation of carbonic acid gas from bicarbonate of soda, bj means of tar- 
taric acid ; the afaBorptio& .of 't^ carbonic attid bj the water, soda water, 
beer, or any other fluid whieh it may be required to render brisk and effer- 
vescing, and the withdrawal of the same from the apparatus for nse 
whenever required. 

The annexed plate shows the apparatOB in its simplest form. C is the 
gas generator, and B the part of the apfnuMlus containing the liquid to be 
aerated, whence it is drawn off for use as rcqidred. 

The aevated water machines, are comfpsad'oC glass, earthenware, and 
porcelain, and are very economical, enabling us t»«btain a pave article of 
soda water, lemonade, or other similar bevevigie, at a'very trifling cost, after 
the first outlay for the appptimtM; 

The following are sobi» of 'thi» varied fonm "VKfaiebr the {Jiigwrfly and 
taste of Mr. Masters has g^finm t&ihe aerated water/ 
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KHIPB GLEAHnrO MAOBIinBS. 



KNIFE CLEANING MACHINES. 
Maehine pour NeUoyer lea GotOeaux, Miuckine zam Mester putzeii* 




{By means of these osefiil machines, constracted according to Mr. Masters' 
recent improvements, knives may he cleaned and polished, in an incredibly 
short space of time. Daring the process, the operator has not to 
nndergo the inconvenience of dust and noise, nsoally attendant on the 
old process, and the ivory handles are no longer discoloured and injured, by 
the warmth and dirt of the hand of the operator. Experience has demon- 
strated that machines capable of cleaning four knives at a time, are by far 
the most convenient and expeditious ; the rapidity and ease of the operation 
more than compensating for the emplo3rment of a machine capable of 
cleaning a larger quantity. 

In addition to the varied apparatus and machines above mentioned, 
Mr. Masters exhibits an extensive series of domestic and culinary apparatus, 
suited to the every day wants and requirements of all classes of the com- 
munity, and in which elegance, economy, and utility are combined. 
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AGKICULTUKE. AGRICULTURAL PRODUCTS. AGRICULTURAL 
IMPLEMENTS. 

AgrieuUure, Produits d^AgrtcuUure, Instnmenta d* Agriculture. 
'Ackerbau. LandwirtschuftUche Produde. LandmrtachafiUche Werhzeuge. 



The improTed system of cultiYation of the land, whicli has heen introduced 
during the last thirty or forty years, has been attended with a greater 
degree of success, and added more to the agricultural resources of the 
kingdom, than many persons suppose. K we refer to the period between 
1801 and 1810, we find, that whilst the amount of foreign wheat imported, 
sufficed to feed 600,946 of the population, at the rate of eight bushels per 
annum for each person, the remaining 11,168,779 were supplied from the 
produce of our own soil. In the period 1841 to 1844, although the increased 
quantity of foreign com imported sufficed to feed 1,901,495 persons, yet 
such had been the improvements made in the cultivation of the soil, that 
the remainder of the population, 17,077,469 individuals, were fed with home- 
grown wheat; and although the quantity of wheat imported during the last 
two years has been sufficient to supply the wants of 4,000,000 people, at the 
same rate of consumption, yet 16,000,000 would even, on this calculation, 
receive their supply from home-grown wheat. It would, however, be 
absurd to suppose, that the productive power of the soil has diminished 
since 1844. A greater amount of other agricultural produce has been 
raised, to say uothing of the increasd consumption of wheat by the manufac- 
turing classes, whose wages during the last two years have been higher 
than in previous years. We are therefore fully justified in stating, that 
the agricultural produce of Great Britain (for in these calculations we have 
omitted Ireland, which produces enough com for her own wants) has 
risen considerably more than one-half during the last forty years. Such 
being the case, may we not look for still greatly increased results, from the 
resources of the chemical and mechanical science of the present day ? 

A careful inspection of the splendid collection of agricultural implements 
exhilnted, will serve to show the visitor, that, in this department, we stand 
unrivalled, no other country venturing for a moment to compete with us 
in the mechanical appliances adapted to the improved tillage of the soil, 
and the economical preparation of farm produce for the market. The 
agricultural implement department, forms a complete exhibition of itself, 
and reflects the highest credit on the exhibitors. The mechanical pro- 
ductions of CrosskiU, Wedlake, Ransome and May, Deane, Dray and Deane, 
and a host of others, show the great improvements which have of late years 
been made in farming instruments* 
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^ Am it mftjx iMt be nninteiestii&g to the . itiuddt, tfr- be . Urtfttttwl dfitt: 
amount of some of the agricultoml pf^duOe imported into this comitry 
from akoBOtdf we subjoia the following i>aitiG«ltts x'elM^ to -VftdoiUi^Hrticles 
eiitoed.fi(nrhoinDcaiusiimption in 1,860: — 

VEGETABLE. 

Agricultural prodtice.—Whe&i 3,778^4^6 qiH. Barley, 1,042,801 qrg. Oats, 
i;i^,177 qrs. Rye, 94,078 qrs. Pease, 182,559 qrs. Bfeftns, 44Sf;493 qrs. 
Indian Com, 1,286,281 qrs. Buckwheat, &c., 867 qrs. Wheatifen flour, 
3;858,332 cwts. Barley and oatmeal, 18,474 cwts. Potatoes, 67,444 ixms. 
Arrow-root, 1,032,976 lbs. Cocoa, 3,108,926 lbs. Coffee, 31,^6;840 fbsr. 
Rioe, 60,082,736 lbs. Ditto in husk, 37,154 qrs. Sago, 8,116,752 lbs. 
iJNigar, 697,658,528 lbs Tea, 51,178,215 lbs. Tobacco, 27,734,786 lbs. 
Treacle, 102,848,816 lbs. 

Frti&e, dec. — Apples, 323,644 bushels. Cliestnuts, 74,646 bushelfe* 
Swall nuts, 130,986 bushels. Walnuts, 44,406 bushels. Oranges and 
Idmons, No. 173,795,915. Grapes of the value of £28,05T. Almonfls, 
12,000 lbs. Currants, 45,403,456 ibs. Figs, 3,751,288 tbs. French plums 
and prunes, 2,021,264 lbs. 

>^i(5es.— Cassia, 97,539 lbs. Caraways, 620,928 lbs. Cinnamon, 28,448 
Rte. aoves, 159,955 ibs. Ginger, 1,442,560 lbs. Mace, 21,997 lbs. Kut- 
megS, 168,402 lbs. Pepper, 3,174,425 lbs. Pimento, 399,168 lbs. 

SdtdB. — Clover, 112,174 cwts. Linseed and flax seedff, 608,986 qrs. 
Rl^eseed, 107,029 qrs. Tares, 27,298 qrs. Oil seed cakes, 65,055 tons. 

Drugs, — Opium, 42,324 lbs. Rhubarb, about 60,000' SBs. Senna, 
300^000 lbs. Jalap, 50,000 lbs. Sarsaparillii, 200;000 lbs. Owtor oil; 
l,300',0001bs. 

Timhef fiyr BuiUing. — QolorAoi, 1,090,730 loads. Baltic, &c., 64r,237 
Idftds. iStaves, 82,588 loads. Hcprdwoods, — BOx; 860 tons. Cedar, 1,396 
tons. MTiihogaiiy 30,000 tons. Rosewood; 3,60(^ tons. 

AHIMAL. 

For ^ocid.— Baoon, 37,6§7,952 lbs. Beci^ 15,X6«^68 fm Butter, 
25,902,720 lb». Cheese, 38,2^7,296 lbs. HmoA, l,$a6f^ik Ibsi Laid» 
25,Z16,76a;ftsu Pork, 2^,659,604 ibs. IsinglaA% 487,3641 &&. Aaihmes, 
li41,05^ IbD. Eggs, . 105,780,540* 

lAv^, Aimndl$.--0:sgiXL and bulls^ 28,951. Cows,. I7i»767. CallW^ 
Idr7i54.. Sfa«9p» l<a7>,646. LambB,,5,a52. Smiw«ii^h«ig^ 7^988:. 

F&r Mam/r^ dlos^Bouos, 27^183 tons.. OHmio^ Ili6t9$l6'4«Bai. 

Tl») ^Hiaittitie& «£ TanoiuB iFeg»taU» «nd.«iiiiQA2f s«MMMSt«iiUBfe»M 
and U8«d in m aanl act ureB, ai>6 g^¥eB under tha^ roipotiwifc fttadft^al^ mailitr 
facture treatedof in other parts of the Guld<»*B«bk. 
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Mbssks. Deanb^ D&ay, and Dbane, of- London-bridge, the well known*]] 
agricoltnral implemeiit makers^ escinbit a vftiiety of improved apparatus of 
various kinds, from wlKch we select tiie fefi^nving, as deserving of more 
especial mention :»— 

FcUeiU CesS'pool and Tank Cfleanser.^^A most important adjunct to the 
sanitary movements of the present day, is obtainet by the employment of 
this useful machine. The practical application olfthe principle on which its 
action is founded, (that ci atmoi^herio piessnm,) has long been tested and 
approved of as efficient, in the metropolis, and otber large cities of France, 
where the regulations for the preiervation of the public health, are more 
fitringently and efficiently enflnfeed, than in our own country. By the 
use of these machines, a cess^poel may be emptied in a sHoit space of time, 
and without any inconvenience whatever; the deanlineee (^ the operation 
being such, that the machine may be used as well by day as by night. The 
insertion of the nozzel of the flexible hose into the material to be removed, 
and a few strokes of the air-pump attached to the upper pftrt cf Hiiemppa- 
ratos, being all that is required. 

Iron Pig^Crough, — One of the leadihg characteristics c/t the pi eeft itU igp, 
is the application of. iron to the construction of varionB artides^ of' ulffit^lbr 
which wood was formerly employed. Who wotdd not proflBr tbe* tMe 
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AQBlODLTUSAIi DCPLBHEIVTS* 




of the aboTe improved trough to that of the ordinary form, although 
constructed of iron ? A whole family of gronters has here each his own 
separate trough, whilst, at the same time, he is taking his meals in common 
with the rest of his tribe. 




Vegetable Washer. — This useful accompaniment to the form-yard, is 
eonstructed .with a rack and pinion, so that the cylinder enclosing the 
vegetables, may be raised out of the water, and emptied into a trough or 
baixow, with the greatest ease. This useful machine would be of use to 
the manufacturer of potatoe starch, and might be applied to other purposes 
of a similar kind. 
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WraugM-iran Liquid Manure Pimp. — It will be quite unnecessary, at 
the present day, even if we had ample room to spare, to dilate on the 
advantages derivable from the use of liquid manure to the agriculturist. 
The farmer must make use of all the appliances within his reach, in order 
to maintain his ground in these days of excessive competition, and, as the 
manufacturer adopts the most improved forms of machinery, so the £ftmier 
must adopt the most efficient implements and apparatus suited for agricul- 
tural uses. The wrought-iron liquid manure pump above figured, is one 
of the most handy and useful instruments a man can have upon his farm. 
It is so portable, that a boy can convey it from one part of the farm to 
another with the greatest ease. It will be found invaluable for emptying 
ditches, removing stagnant water, &c., and may be had of any height, so as 
to suit the various purposes to which its use is applicable. 
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Improved Com Cnuher. — ^WhUst the farmer m not neglectful of his 
Und, and is endeavonring to obtain from it the greatest possible amount of 
prodncef he must not neglect his horses, who, by their strength, render 
him that aid and assistance, in the transport of his manure, and his crops, 
withotit wbich he would be sorely inconvenienoed. It is to tib« fiimier*s 
own interest to attend closely to the condition of his cattle, and, tm ihi» 
account, his attention to the nature of their Ifeod, and to tlie most^effielettt 
means of rendering that food capable of being assimilated l^Hie^STtteiiiv 
and thus rendered nutritive, is of paramount importance. The old flMliiod 
of giving whole com to horses is now almost exploded; Hie physielogiit aaft 
the agricuHurist, theory and practice, alike agreeing, thdt if the '1mbi»v 
oats, &e., be previously crushed, they are rendered more nutritiMtf. 
A jjoc^ com crusher thus becomes a necessary addition to every (rtaHe, 
and its expense is soon repaid by the vabiabte results arising from itS'UBe. 

Engine for RaUing Water, and Improved Fattend JRfewre Amp.— % 
cngliie, although one of mostslmple construction, is iievOTili6le8B*aniBiWHBfj|r 
adapted for the purpose s to which simfiar mac^iots »re applied. It is 
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sim|>le hi conBtraction, and easy to use. It may be emj^yed for distributing 
liqu^ manure, and for watering lawns or gardens; at the same time, 
the princfij^le can be adapted and applied as an improved patent -Ibrco 
pomp, tile great advantages of which are, that Whilst It is «n excellent 
common honse or yard pump, it also possesses the utility of Hm lift pump, 
for convejring -water to the upper part of the house. This pump can also 
be used as a 'fire engine, throwing a column of water .from fior^ to fifty 
feet high, by uttaching a nozzel to the hpse, which caiv be done in a minute. 
This engine woold be fonnld invaluable, for the purposes of exterminating 
vemiiti tieom froit'ttees, &c. Ko mansion, garden, or fkrm premises, should 
be wltbottt one ofthoiBe useftd machines. 

TtkpraveS FtjrtaMe BmiWs Forge. — The accompanying illustration, re- 
presents ft smHhls'fo^, which will be found to combine the great advantages 
<^f portttbiity and ^ficiency. It k well adapted for the use of the farmer 
and the emigrttnt. 
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DouhU Weighing Machines.— 
These machines are adapted either 
for taking the article to he weighed 
from the shoulders of a man, or for 
weighing from a sack, truck, &c. 
The same construction provides a 
douhle scale for the weights also. 
These machines are well adapted 
for weighing farm produce, are cor- 
rect, and very portable. 

At the extensive depdt for ag- 
ricultural instruments of Messrs. 
Deane, Dray, and Deane, Swan- 
yard, Thames -street, the intelli- 
gent agricultural visitor will do well 
to pass a day after visiting the 
Exhibition, as he will there have the opportunity of examining more at 
leisure, and of having fully explained to him, the advantages derivable 
from the use of varfbus implements *of the most approved construction, as, 
independently of being*) themselves extensive manufacturers, Messrs. 
Deane and Co. are the representatives, in London, of most of the leading 
agricultural Implement makers in the provinces. 
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Imjyroved Chaff Machine, — Messrs. Richmond and Chandler, of Salford, 
exhiUt their ^chaff-cutter, for which a prize was awarded them at the 
Agricultural Meeting of the Liverpool and Manchester Society, in addition 
to fire other prizes at the same meeting, the judges heing three of the most 
practically scientific men that could have heen selected, one of whom 
Mr. Amos, of the Royal Agricultural Society, then took the opportunity of 
introducing for the first time, the new system of dynamometrically testing 
machines and instruments. The chaff-cutting machine above represented, 
is self-feeding ; the hay or straw is drawn under the knives by a pair of 
toothed roolers, of peculiar form, which grasp with great tenacity, the 
material to be cut, at the same time urging it forward, and preventing all 
liability to choke or lose the feed ; by means of a lever, the mouth adjusts 
itself to any required feed. The chaff-machines are made of various sizes, 
initable for land,'^water, or steam power, and will be found to be machines 
altogether of a )Very superior description, both in their construction and 
finish and calculated to take a much higher station, than the genexality of 
agijeultiual machinery manufactured in Scotland. 



d2' 
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rOKTABLE STEAK EHQXSB. 



PORTABLE STEAM ENGINE. 
Maehine a vapeur jsortaHve. Troffiare DampfinaschiM, 




The application of steam power to agricidti»e, forms' one of the tnmti^^ 
of the present age. The portable steam engines eo&fttmetod bf ^Mmmnmu 
Lynch and Inglis, Garratt-road, Manchester, are admirably ^dbipted Ifor 
agricultural purposes, being easy of transport ff&m one part c^-tiie &«■» to 
the other. These engines are also well salted for tiie tue-ef eontiaotom, 
merchants, and shopkeepers, requiring steam power In a sanaU • coBkiMM. 
They are of superior workmanship, are provided wlA aa^ttUlc pi it wi, 
improved slide-valves, feed-pumps, and gover&dn^ they aie sim^ in 
construction, efficient and econonucal in use, kbA imj'h% put vadirifae 
oare of the most inexperienced person. 

The travelling enginei^fitted wi& anfrnprOTed'tilbillar^beiiMp;^^^ 
valve, water-gauge, &c. The prices of these engines are remarkably low. 



Digitized by VjOOQIC 



PATENT 80VT XBTAL BXABIXG8. 09 

PATENT SOFT METAL FOR THE BEARINGS OF MACHINJEBY, 

LOCOMOTIVES, &c, 

AUiaff^ dotus paw comswfiU de Maehimh ^4 LocomotMU^ et de Wifgfiiit*' 

Ziegirung zvm Ueberzug der St^sen m MasehinWt EiAeaahQJmw&gm^dif^ 

0>» of 'ih« gnatest benefitB wiikh kay« bsen iattodi ro ed in tiw woAing^^ 
tBftcbiiwT', looomotiTes, &c., ui the appMofttioB of tlw soft metid beaitegw, 
Inyented by Messrs. Babbitt and Dewrance, as substitotea for the bfM»«r 
g»&»metal beazingB, previoualy employed. In looomotrre eaguiM and rail* 
■way carriages, the use of soft metal has been provedtoMigme&t Hie tmothiB 
power, by lediiciag the friction in the bearings } to incieaae the imle«9»4r 
distance ran, without the bearing^ requiring adjustment or repair, aod 4D 
effect considerable economy in the oil or grease used. The soft vaML 
bearings were first tried on the Great Western Railway in 1843, and' the 
ve8i:dt was so satisfactory, that the whole of the Company's Idoeaan^we 
engines have been fitted with them. The great speed at which the pa«- 
senger-tndns tcavel, and the comporatiyely small size of the baaringii in 
proportion to the weight they carry, are severe tests of the cajuJiiUty oi the 
patent metal bearings, to resist heavy pressure at high rebclties. An 
engine, the Sercidee, travelled 73,000 miles without wear in her bear- 
ings. The increased distance which the engine can nm with these 
improved bearings, as compared with those of gun-metal, without requiring 
repair, effects considerable saving in locomotive power and amouht of 
stock. The patent metal bearings are made by caating a gun^metal afaaU, 
with a filkt of about an eighthrof*aii-hich in depth, — ^this feoess is Unad 
with the aoft metal. 

Tbepatant bcariiigs of the Kmgfi^tBf, an engkie on the Manohester and 
Liverpo^*^ie, were lAken o«t for exaouBation, aftar having nm « diataoee 
e£60<228tm^ ; theyweretandto be in exeellentconditifMi, ancknot a^iaibfy 
wom. 'By ^my el ej]^«rimaBl, gun-metal bearings were tried, but they were 
foniftd to heat aad eiitt and were replaced at opoe by t^e soft metal. The 

-vantagea of being - able to tiwrel move than fwr thnea &e diataace w^ 
' tfaa fl«me'bMKfiig%—4he high .poileh of the pcurts woHuag in them decraasing 
'thtofi;ietioii,rttiarltMn«nihig'the diayosable power of the Mgiiies,-*the&oility 
ofrepair^ whbn iieeflftrf> i—(A the reipotlon beth of time and ooit'i» deeig 
it, are great aad tnai^lbtfti An aooirate aeooimt kept ef the expawes 
«tlwndl»gthew)eiteg.«f«two^'eagmf^ the otte fitted with th»-«olt«ietaI 

earingB^iWiift'tiie «tite wi4h tli9 ymmatal haariii^^ showt, IM) yfb&Bt 
the iem^QmA nm. a6^«l9 »iles, the lepaiva, >wagesfaflidiailtflr]ih»,«|Bt 
m$ l9Bi^0. r ^^«t<ien aHev ntanuig ^fin wSiMi eodt ia Tipaili, (Wt^ls, 
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The great economy in the oil requiied for lubrication, when the soft- 
metal bearings are used, is exemplified by the return made from the 
locomotive department of the Ldverpool and Manchester railway, showing, 
that whilst 2,767 quarts of oil were required for the use of nine engines, 
running a distance of 125,475 miles, prior to using the soft-metal bearings, 
only 907 quarts of oil were required, by the same engines, running 98,273 
miles, with the soft metal bearings, showing a difference, in &Tour of the 
latter, of 59 per cent. 

The patent soft-metal bearings have also been applied to certain 
working parts of the engines, and propelling machinery, of her Majesty^s 
steam yachts the Fairy, and VicUn^ and Albert. The successfol applica- 
tion of these bearings is peculiarly remarkable, for before its introduc- 
tion, the latter vessel could not proceed to sea without the crank-pins 
becoming so much heated by friction, as to render it imperative to stop 
the engines, when such stoppage was incompatible with the nature of the 
service; whereas, since the use of the soft-metal, her Majesty's recent 
voyage to Scotland and back, was performed without any inconvenience. 

Messrs. Squire and Co., of Barge Yard, Bucklersbury, are the pro- 
prietors and exhibitors of the patent soft metal bearings. 



GAS METER. 
Qazomltre. Gasometer, 
Im order to point out more clearly the advantages of this Patent Meter, 
over the old ones, it is necessary to explain the defects of the various kinds 
of apparatus now in use for measuring gas. In the ordinary wet meter 
with the revolving drum, the gas is admitted into separate chambers, formed 
by plates of metal, radiating from the centre, to the circimiferenoe of the 
drum, the measure of gas in each chamber being regulated by the height 
of the water-line : this being the case, it necessarily follows that every 
alteration in the quantity of water in the meter, gives a new measure of 
gas ; consequently the meter may be made to register more or less at pleasure. 

In the dry meter, a partition, or diaphragm of leather or other flexible 
material is used for the measuring chamber ; the great defect of which is, 
the unequal, but unavoidable change of flexibility which takes place, to 
Buch an extent as to cause a false registration of from 10 to 20 per cent. 

In Mead's patent meter, the gas is measured by a vibiating metal 
diamber, divided into two compartments. The gas on entering the meter 
;! passes into one of the compartments, immediately raising it until it has 
taken its measure, when the flow of gas is turned into the opposite com- 
partment, and the measured gas is allowed to pass to the burners, the 
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advantage of this arrangement being that the water-line may yary to a 
great extent, without in any way affecting the measure of gas ; in fact, as 
l(mg as the meter will work, the measure is not affected by the water. 
This meter is also exhibited by Messrs. Squire and Ck>. 



CHRONOMETRIC GOVERNOR, FOR REGULATING THE SUPPLY 

OF POWER FROM STEAM ENGINES. 
ChuvemeuT Chranomiiriquepour rlgler la force motrice d^s Machines a Vapeur. 
ChronometriscJier Regulator zum regvliren der Kraft einer Dampfmaschine. 
Messbs. Squibb and Co. are also the patentees of the chronometric 
governor, (invented by Messrs. Siemens, of Berlin), which has now been in 
constant use for a considerable time, for regulating the supply of power for 
grinding com, and moving machinery of other kinds, and it is found to 
succeed perfectly in producing an instantaneous and automatic adjustment 
of the supply of power, without allowing any variation of speed; the 
result of which enables all manufacturers, dependant on regularity of 
the velocity for a maximum result, to attain a greater uniformity in, and 
increased quantity of, the manufactured article produced in a given time, 
without increasing the expenditure of power. This effect in grinding com, 
amounts to an increase of 10 per cent. 

These instruments may be applied to existing engines, water-wheels, 
&c., without interruption to their constant work, and at an expense much 
below the value of the advantages obtained. 
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APF^BATUe FOB I^E^ENTiKO AOCIDBNTB IK DSdCEMDlS^ 
OR JklK^EKDINe Jtl»£0. 

Appareil de Surety, pottr monteret deseendre les Minet, 
Apparat zur Verhinderhimg wn TJnglucksfaXkn "hem Befokren von Bergwerken. 



Our national importance is, in a great measure, dependent upon our im- 
mense mineral wealth, and our iron and coal may be considered as equal to 
two-thirds of the whole. The operation of mining for these valuable sub- 
stances is, under the best circumstances, one of great difficulty, and always 
beset with dangers. 

The Patent Safety Apparatus of the Messrs. Fourdmiier, has been most 
severely tested in several mines, and promises to afford an amount of safety 
to the miner which he has not hitherto enjoyed. The apparatus consists of 
a cage or basket, which can be employed in every way, precisely as any 
arrangement now in use. This is attached to guide rods or Chains in the shaft, 
and upon the rope or chain being broken, arms, forming powerful levers, 
are liberated, and these are wedged most securely upon the guide rods. The 
apparatus has no chance of falling more than a few inches, after the rope 
or chain is broken. The stop is most perfect, and so free from any violent 
action, that no danger is to be i^rehended from recoil. Another arrange- 
ment has been made, by Which '^e casualties arising firom being drawn 
over the puUies are entirely prevented. It must be understood, that this 
machine is per£aetly self-ading^ and that the greater the weights which 
may be in the cage, the tijghter do tibQB wedges hold upon the guide rods, in 
the event of any accident oceuring. , 

Many of the most important coal-pits in the north are fitted with Messrs. 
Fourdrinier's valuable safety apparatus. The owners of mines are deeply 
indebted to the excellent apparatus of Mr. Fourdrinier, in saving, not only 
the lives of the workmen, bat the pxoper^ «f such owners as have adopted 
it. The accident at Belmont coUiei^y fully iUnstrated this position, wherein 
it was clearly shown that even one-half of the apparatus was sufficient to 
hold the cage, and thus prevent, the damage which must have ensued, had 
there been no moh apparatus on the cage. 
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PORTABLE FIBE-ENOINE, 

Pompe & ineendie P&riative. T^tghare Feuer Bpritze.' 




The fire aad gasdon^engine above represented, made and exhiMtediqr 
Meiers. Warner aAd Bons, of Jewin-creaeent, London, i» adsdsaM^r adapted 
for ike purposes for which it is eonstzattted* It is provided with folding 
handles, for the conveiiienee oi passing through door-ways and narrow 
passages, and will deliver 30 gallons of water per minute to an altitude of 
50 feet. 




WiatT Spreader, — Tlils apparatus forms part of the nose^ipe of garden- 
engines, and can be thrown in and out of aciaon instantaneously; by its 
use,. stoppage by means of dirt or leaves, which so often occur in ** rose*'' 
and **^&n»," is rendered Impossible. The spreader is also very ettcaefiowi 
•when attached to the brai^^pipe of flre^cngbes, «n^ brought* into i^ fa 
eaae* when corn or hays^ks are «! fire. . Every coimiry fi r e yengMP 
fi^cuGT^^prnfi^ widi im^of thei^Tise^appendagor. 
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GHXCK IHDICATOB. 



CHECK INDICATOR. 
JndUxUeur de» ^iUeU. Billet Ameiger, 




The numerous coses of fraud on the part of check-takers at theatres, and 
other places of public resort, where money is taken at the door, have led to 
the construction of the check-indicator, by the use of which machine, all 
possibility of fraud and embezzlement is prevented. The hollow tubes are 
fiUed with checks or cotmters, the number of which is known, and then 
locked; the money-taker moves the handle, and causes a check to fall 
out, which he delivers to the person from whom he receives payment. 
This check, in its passage out of the machine, turns the index of a dial, 
and thus registers the number delivered. These machines have been in 
nso at the Theatre Royal, Dmry-lane, for a considerable time, to the entire 
■atislaction of the manager. This madiine should find a place at the entrance 
of aU public exhibitions, institutions, steam-boat piers, and wherever money 
is taken at the door. Made and exhibited by Messrs. Warner and Sons. 
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ELECTRO-GALVANIC MACHINE. 

Machine EUdro-Gcivanique, Electro- OcUvantsch Maschine, 




Thb aboYeyengraviiig represents an instrument that is well deserring 
of additional notice ; it is the electro-galvanic machine, the invention and 
manufacture of Messrs. Home and Co., of Newgate-street, London. It 
possesses the long-desired power of transmitting, through any part <^ the 
patient's system, a tmiform current of galvanism, and, at the same time, 
the mechanism of the machine admits of the nicest possible regulation, 
both of the quantity and intensity of the current When used with the 
chemico-mechanical battery, which stand beside it, invented by Alfred 
Smee, it forms the most elegant, as well as the most valuable arrangement 
for the administration of galvanism, that has ever been devised. There 
are other articles exhilnted by the same manufacturers, that will repay 
inspection, as well from the skill displayed in the arrangements of the 
several parts, as from the exquisite beauty of the workmanship. The 
visitor ought not to omit to notice the ingenious apparatus for the detection 
of thieves, and for giving an alarm of fire, called Butter's patent electrical' 
mdieatar^ a sort of self-acting electric telegraph, which, when properly 
applied to a house, renders it impossible that a burglar should enter, or a 
fire break out, without immediate notice being given to the inmates. Two 
or three wires, not more costly, and less complicated in their arrangement, 
than the ordinary beU-wires of er&ey house, g^e the ready means of com- 
munication from the remotest part of the building, which may be exposed 
to danger, and convey, in the clearest manner, the instant intelligence of 
** fire " or ^* thieves " ; ringing an alarum, and pointing on a dial, the exact 
nature, and whereabout, of the danger. The invention is also applicable 
to ships, dockyards, warehouses, &c. 
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MANUFACTURE OF CHRONOMETBBS icND WATCHES. 
JFahricatum de ChronomMres, Mindres, '^e, 
Verfirtigtmg vm ^mmttmOnm und Ukren. 



The principal seats of the w«t(& iimmiiiifitBre in England, are London^ 
for watches of superior eonstmolioa, dtBooometiBW, &c. ; and Coventrj 
and Liverpool for second ekuM vrat^m, me^ly of iHver, and of watches 
and works for exportation totiho lhdM.Mt§^\^^ In France, Paris is 
the reputed seat of this maim&ctuse, ktt we ImreiSBa word of M. Arago 
to the fact that hut -^nry few vnMsoa are irei^ numuiactured in Paris, 
Switzerland supplying hy far the ifpeater jMuft of the watches sold in 
France. An inimwMe ■■BBaher al^ma^m 9»i m t 0» <MWwitame-melon and 
Beaucourt, in Fmnce, and expoEtadto^mteBciasd, where they are polished 
and perfected hy the Swiss artiaftit, and tiieiwe diitafibated to all parts of 
the glohe. The principal seats of 'the'Swlss maatlflwJture, are the Cantons 
of - Neafchatel and Qeneva, in the mountatnovs districts of whieh the teadis 
is eorried on to a great extent, especially in the wintermoiiths, whettihe 
pursuits of agriculture are suc^nded. It is estimftted that upwai^fts <<lf 
100,000 watches, moetly with gold eases, «re umiiaUy exported Hwai 
Geneya, aad as many as 140,000 from Neufbhatel, seven-eights of #hi^ 
are ia erflver oases. The'Engbsh watches are far moTe< sdUd in eonstntttieii 
and fitted for use than the Swiss watches, espeeially in eoasrixies wkere ao 
good watch makers are to he found, as the Swiss watches reqpiixe deMeato 
treatment. EngUsh watches are therefore s^ to those who con aflSosc^te 
give <a good prioe, whilst the Swiss watches supply the > class to Whom^« 
CQStt^ watch is iaaeeessible. The great advantage which the SMi0 
possess, in eompetition with the watsh mafeersof Botglaad, is-1^e low pti e e 
at which they can prodnee the flat cylinder wvtehes, whieh 'aie so juwdi'lii 
request. These watehes are fitted with the faodoBental moaq^tmset!, 4im 
inventioB of an English oloek^niaker, <Mr. ISialMiii* 

Whilst, however, tiie Swiss are eBaMed-to 'fmBM ttie'iiiarket»^sir'ilss 
world wi& wsitches of « modemte price* H lB««'^Wi^adsid(tediiiet ttet^te 
lill their atteiB^ts toamke a rsiOly gooid w«taib,<4rtadkiv'1»tiKias of the JkmUt 
Lendonnake, ih^ are eompletclybestwt in ppee-iby^thie Bni^irti vwotiwaftTt, 

We wdoid caH the«speeittl atlenti«i.<tf the YMtov to tfiAJlbSlowiq^Jlie 
<tf ehflonometees, waMhes, fre., esMMted hyiir:C9MOft«9 WttMmoLfWiUBtmm 
to Arnold, Stsand. 

1. nttrtmmkal OMs, ^ib memnsl ^fmlkOm^ GMavTs .mammit 
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2. Marim Ohnnomeiere im a new ealilsrerwitk AmM «aid SamaliMr's 
deteoiied esenpement oompenflatlon bttlanee 4f tin ^rdiinvy kiaifl, witti 
3|jniQicir 8 'Iwr «s an ttozfliarj compensation. This new calibre i» bfloed i^on 
the ]^an of the diameter of a baire), ftoee^wheel and extrame diametor of 
ffae Ixdaoee being ibe same, nam%, 1 in 5-I(H3w. The total weight «f 
the compensation balance is 5 dwts., or as the contents of tiie barfsL 
Thus, if a barrel, 1 in. in diameter, by 8-10tb» deep, will cany a balnoe 
weigliing 20 gmins, a barrel 1 in. in diameter, by 6-l<Hli8 deep, will eany 
a balance "w^gbing 40 grains. The balance-spring is 15 inches long; 
the diameter t%^» the thickness of wire riSo by t*8w broad, and Ae 
number of turns 10 to 12. The wheels (escape-wheel included) are. each 
five times the diameter of their respective pinions, that is, the pinion upon 
which the wheel revolves. The fuzee-whcel 90 teeth, centre wheel 90, 
centre pinion 14, third wheel 80, third pinion 12, fourth wheels, fourth 
pinion 10, scape pinion 10, scape wheel 16. 

3. Specimens of Gold Pocket Chronometers, and Lever Waiehes, redttoed 
from the calibre of the Chronometer, with improved form of teeth of wheels 
and pinions, improved balance-springs, and mode of attaching the spring. 

4. Ths DouUe Rotary Escapement. — ^This is a specimen of a new- calibre 
movement, by which a powerful watch may be made in a flat case. Thl» 
should have been the method adopted at the period when flat watches wew 
first introduced, as it has all the advantages of a thick watch, that is, 
taking the contents of the barrel in diameter and depth as the basis of a 
power. 

5. Day of the Month Watch, with lever escapement and double rollers. 
The calibre of this watch may be called more simple than the preceding one, 
only because it more closely resembles that whieh is daily made. The 
number of the teeth of the wheels is peculiar. The centre-wheel is mndt 
enlarged, with 100 teeth working in a pinion of 10, whilst the third wbeel 
is diminished, wbicb has 60 teeth working in a pinion of 10; the fimrtili 
wbeel 6S teeth in a pinion of 7. Although this is a good working callbffe 
for a superior watch, yet, if power is admitted to be a principle in wateh- 
making, it is hnpossiWe to get the some depth of barrel in this watch, 
unless the calibre of No. 1 is used. 

K^may be 'here observed that in producing i3ie foregoing eAHbres, all 
technical' sizes have beenrejeoted, and the common measurement df Inches, 
tenths, hundredths, and thousandths adopted ; so thAt from one calibres 
watch of any other size may be made by the eonnnon Tule of propotifon. 

^. ^»ecimen of G^ Lever Watehes, with the spHt-centre seeondhKhiaLlt 
M Ofe men t. *!l%is watob bemg a perfoet tine^keeper, is capable df d«ter» 
mining the precise 1»ne of any obserration to a quartarofasoeoi^tby 
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means of an extra BeoondVhand, with which it is provided, and which in 
the ordinary state of the watch lies under the principal second's-hand, and 
fcraTels with it. In taking an ohserration, the observer keeps his eye 
steadily fixed upon the object, and his finger in readiness to touch a spring, 
which allows the registering hand to £Edl simultaneously upon the face of 
the watch, where it may be allowed to remain upwards of forty seconds 
for reading off the time ; which done, the finger is to be immediately 
removed in order to free the register,, which instantly returns to its place 
ready for the next observation, without having in the least degree interfered 
with the correct performance of the watch. 

7. Specimen of Bailway Watches. 

8. fSpecimen of EngUsh Pinions for Astronomicai Clocks, 

9. JS^pecimen of Carriage Clocks. 

10. Specimen of Portable Chime Clock. 

11. Specimen of Chronometer and Watch Movements. 

12. Diagrams of Calibres of Chronometers and WcOches, 

13. Gauges for Admeanirement of Watch-work to the thousandth of an iiteh. 

14. Specimens of Gold Watch Cases, 

15. The New CaUbre^ by means of which the manufiicture of watches 
and chronometers is greatly improved and facilitated, and the expenae 
considerably reduced. 

To illustrate the chronometer calibre as applied to an ordinary watch, 
the annexed engraving of the balance and escape wheel, shows at once, 
the perfect freedom of all its parts, its simplicity, and its general application. 

If a watchmaker were to try and cut down a good old watch, and 
attempt to make it a flat half-plate watch, that is, all the work flush 
with the upper plate, he would see at once the defect of the present calibre 
of the modem flat watch, with all its modem improvements, — or more 
properly, all its modem defects. Thus, take an Arnold pocket chronometer, 
preserving the same diameter of barrel and fuzee, which wiU be fotmd 
to be of the largest dimension the same diameter of plate will allow, and 
reduce the same to a thin watch of exactly the same diameter, you will 
meet with one great obstacle, the largeness of the wheels ; reduce them by 
the rule already given, take the diameter of the barrel for the diameter of 
tiie balance, phice the three circles nearly in an equilateral triangle, only 
leaving room for the third wheel above, to pass freely between the barrel 
and the extreme diameter of the balance, the fourth wheel and escapement 
running under the balance, and with a little judgment and practice, you 
will have a beautiful calibre. Now this being done, let him compaie it 
with a very modem watch of the same diameter of plates, (jkx superiority is 
only seen by comparison) and the modem watch will not bear the test; it will 
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present a large diameter of plates with small power, much room lost, and 
though containing small works, these are not soondly free of each other, bat 
subject to fonl with the least dirt or giWng way, whilst the chron<«ieter 
calibre arrangement, with the same diameter of plates, will present large 
works, great power, and complete freedom of all its parts ; thns, batches 
generally, constructed upon Mr. Frodsham's plan, eren by yery ordinary 
ability, would give much better results, than the present ordinary plan, 
carried out by skilful artists, as the diagram at sight will at once explain 
itself; accompained by its scale, it will need little detail, for the public 
will understand well the main features, sufficient to guide them in the 
purchase of a good watch. The watchmaker will by the diagram see as 
it were, a complete watch before him. 

Chajujss Fbodsham's Chbohohetbb Model Moyement, 

New Series, 
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TO cwMKOiarewHi Aaii> watgbbs, 

Mb Chftcieft FBedahaoi sAbo exldliit8> ik» stog^ of. mannfaotarft of, the 
^IttOBMimter oniipeiiNrtioii UaMoe. 

UMi SlMnnnii^liietioiigh steel <At:froai the bw. 

Shdk- UnijpttllBcl for livdag. o» tin Vcass in the orooibley, to, obtain ^e 
tsMH^imd kmuiMi ThU is a rerj- nice opetation,. and re^gtmres^ the 
steel to be prq^ied with the gnateet tenths 

drd. Tbe sieei Mr dn»ni or taken from the cmcibla oentaining the 
melted. hUMSi 

4Ai The proeeee^aftetf fioiiig on the bmss. 

5iii. Hb comi^tiaii with adjuatii^ weighty ready to apply to the chro- 
Domefter, to be aflterward» adjuated for temperature, an error 
amounting to almost 7 minutes per diem; 

The number of watches made in this coimtry, on an average of the 
last three years, is about 13S,00&, of which 23,000 a«e in gold cases, and 
1 10,000 in silver. In addition to the watches exported from this country, 
which may be estimated as averaging about 20,000, a considerable niunber of 
sets of watch works without cases are annually exported to America. The 
reason of this is, that the duty on gold and silver watches, being an (id 
valorem one of 10 per cent, which with charged and other expenses, 
amounts to almost 20 per cent., the American merchant finds it cheaper 
to have the cases made at home, and therefore imports the works only from 
England. A considerable trade in watch works is carried on between 
Coventry and America^ not less than 50,000 per annum, being at present 
-exported. The value of the foreign watches imported into this country in 
1850, was £97,245 ; and of clocks, £78,041; a duty of 10 per cent, being 
charged on importation. In the design and ornament of the latter, our 
foreign competitors excel, and the English market is consequently for 
the most part suppKed from the continent. 

The skill and preoislon of the English chronometer maker, may be 
rightly estimated, when we state that on a trial of nearly 500 chrono- 
meterS) one of Mr Frodsham's make, varied but 0*57 during a period of 
12 months Though our continental rivals may look on the Exhibition 
of 1851, as the arena in which the superiority of the French or English 
chronometer is to be decided, we feel no ground for alarm, when we know 
that our instrcDnents find a maricet in France, notwitstan^ng an import 
duty of £21. 
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Oeilnjviliie sad intpoitaiico of lig^ and * petfeetinodft. of: fightiiiBf 

there cannot be two opinions ; and when it is stated that the annual mtmbic 
otTMieis wifidk«l«moiiiitsto 66l^maSiha^ ind^ndantof «i» rait aamxfice 
<tf .'ImdMUB. life, th» loia of pt o pt uiy fliom tida^sanice, erxeeeds amlHionpon 
amtmmi k will Iw admitted, ^ktt the.sahfect of effieieat BghtiogiB o&e<o£ 
eMtanaie. Impaftmceu 

la -Retime of Charle»;IX^ hnrge fiiesof ooal on the sinnmits of hmldings^ 
vmm^ thd. meaoMiiiaidB use irf^tot give warning to the mariner. These weia 
anbMGpicatlj abandoned in faror of lamps placed More lookingtglasa 
nflaoten, hut f HBm imeiBciwioy ia their construction and yentUation, resort, 
wmrmfpuarhad to the x»IA> system. The introduction of the justly oelehrated 
ivgiNailampv (the disooTory of wMoh was entirely accidental), foims, 
Ihnvnnar, a moat hxiportaiit era in the history of lighthouses ; and although « 
vast number of modifioatkmfl of the lamp haTe been proposed, neneappeam 
t»i pSHMSft any 'great adyaiitage over that, of Argaad^ his principle being 
a^teudfto ia the coBStraBftion'of l^ioae in use at the present day, with this 
dUBBseatt^ that>isaitoad'of using a single wide, two, three, or £>ur, aa» nowv 
inteduoeC In order to obtaate &e diarring of the wicks by theintenae 
haai ev<dv«dj a oartain pressuse is maintained upon theoil^ oausiag it' to 
QOniimiaHy d&w orer the wieks^ 

Aa. to the manBer- of reflecting the light thus obtained to cottttder- 
Ma dstttattoes, our qiaee does not allow us to enter into detail as tortha 
various forms which have been given to reflectors, and the various, mittteriab 
of' Ifhieii they haif^- heeit made; all, however, have heetor mmc' ear: less 
doftfltiveir ^^<>i^ fniKA ahaoiptkm of light, or from dispessing it in dtrectioiia 
whiiw/it waa»\tflatofl9> In > 1 ftli; Bit I>avid Brewster diaeoveied, after a seriea 
o^^^vq^medttvtliat^b^rcitttfxtg.^ ozdiaary convex er "bull!a^«" lens^iaa 
asiiaa^tfltepa, leavitig a aoac in; the xsantre, the. sagrso£ light woKe^pxojjdOM 
h otwmt a ll y in tiia^ AvortioBf sequiied, and. but » very trifliag p<«tioii of Uia 
light, wmfc ih ie ri ba d by* th» leaa. This happydiscovexy^ which was also made 
(iiiMnltawouriy with Sir Biivid) by the: diatingnished French <H^iftian, 
Fresnel, constitutes the basiitofi ^mhigh degree of exodlenaeweThave aaw 
attained- in tiasr mflpedb.. IJhia fotneiplB of conBtxuotioii is tarmed< the 
4Mftil&atid^:catadM^itae(; 42b0*ffi^ the lamp is anncamded byratthiok 
omtmBk. i»iie,.«iB heit. o£ g|afla^. above .whinh is. built m segmental a. fieriaa 
q£ alftA..«»iie«». pfogmaiwrif deoieaainip. in su»^. tbe wB^Motam of tfaa 
iaarii-.pieftcntiag; MAlid.inU^ 

In the constructfan c^ theae lain{N^ a large amoimtitf |HcaatiiMk8kia« 
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acate judgment, and intricate knowledge of optiei, are neeeggary, soocess- 
folly to carry oat the ideas of the philosopher ; the happy combination of 
these reqnirements, are evinced in the following improyements recently 
effiseted in lighthouse lamps, by Messrs. Wilkins of London, and Letonmeaa 
of Paris. 

That appearance of light, called short eclipses, has been hitherto 
obtained by the following arrangements : — An i^paxatos for a fixed light 
being provided, composed of a central cylinder, and of two zones of catadi- 
optric rings, forming a cupola and lower part, a certain number of lenses 
are arranged at equal distances from each other, placed on an exterior 
moveable frame, making its revolution around the apparatus in a given 
period. These lenses, composed of vertical prisms, are of the same vertical 
altitude as the cylinder, and the radius of their curves is in opposite 
directions to those of the cylinder, in such a manner, that at their passage, 
they converge into a parallel pencil of light, all the divergent rays emerging 
horizontally from the cylinder, producing a brilliant effect, like that obtained 
by the use of annular lenses at the revolving lighthouses. 

New Arrangements, — The first improvement which we will describe, 
has a special reference to the light, producing considerable economy in the 
cost price, whilst the simplicity of the optical arrangements is by no means 
its least recommendation. It consists, first, in completely dispensing 
with the movable cylindrical lenses ; secondly, it replaces these by one 
single revolving cylinder, composed of annular lenses, and of lenses with 
a fixed light introduced between them, the number of each varying 
according to the succession of flashes to be produced in the period of 
revolution. 

The second improvement, of which already some applications that 
have been made, serve to show the importance, consists in a new method of 
arranging the revolving part. Experience has shown that the arrange* 
ment at present in use is very fiiulty ; a short time is sufficient for the 
action of the friction-rollers, revolving on two parallel planes, to produce by 
a succession of cuttings, a sufficiently deep groove to destroy the regularity 
of the rotatory movement. To obviate this great inoonvenienoe, the 
friction-iollers are so placed, that they are fixed on an iron axis, with 
regulating screws, and traverse on bevilled surfiMses. 

The third improvement is the most important, the result being an 
increase of the flashes in the revolving-lighthouses,— double what has 
hitherto been obtained. By means of lenses of vertical prisms, placed in 
the prolongations of the central annular prisms, the divergent rays emerging 
from the catadioptric zones, are brought into a straight line, and lastly, a 
coincidence of the flashes of the three lenses is obtained. 
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LAMPS FOR LIGHT-VESSELS. 



HiTHEBTO, we have spoken of lights attached to fixed lighthouses, hut 
*as a variety of circumstances often occur to prevent the erection of 
lighthouses in such situations as are desirable, (as on the Goodwin 
Sands), it becomes necessary to employ other means of wtaiing to 
the mariner on a dangerous coast. For this purpose *^ light vessels " are 
employed, with lantern and revolving apparatus attached to them. Mr. 
Wilkins has recently completed some improvements on the arrangement 
of these lights, possessing great advantages. The principal improve- 
ment consists, in constructing the machinery to work beneath the deck, 
instead of in the lantern as formerly. A vertical rod, working in metal 
bearings, is attached to the mast, with a large pinion fixed at the top of 
the rod, at the height to which it is necessary to hoist the lantern. The 
advantages of this arrangement are, that the lanterns can be made much 
lighter, — ^that the rolling of the vessel, caused by so^great a weight at the 
mast head, is diniinished,-^and that the machinery, being more under 
control, and better protected jfrom injury, works with far greater regularity 
and precision. 

In the opinion of experienced persons, these improvements are most 
important; and the uninitiated may form an idea of their utility, by 
reflecting, that the situations in which light vessels are placed, are at all 
times difficult of access, and in stormy weather,- when accidents are most 
likely to occur, quite unapproachable. There is also a vast benefit derived 
fix)m the novel construction of the lamps and gimble work, which, by a 
movement, exactly coinciding with the motion of the vessel, causes a 
perfect level to be always maintained, and ensures the proper flow of oil 
to the burners, however rough the sea may be. 

The engraving at page 73 represents Messrs. Wilkins and Letoumeau's 
improvements in the lamps attached to fixed lighthouses ; and that at p. 75 f 
the improved arrangements of the lights fixed to " light vessels." The 
visitor to the exhibition will notice the perfect freedom from colour of the 
lenses of these lighthouse lamps. 
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MANUFACTURE, PURIFICAlTOli^ AJOOt COMBUSTION OF GAS. 

JFhhrioation, PtirifiMUmtM Gambmtion du Qaz, 
Bereitung, Hdnigmifif.'iuidMtmd dee Gases. 



We now proceed tosetSi tile Atfeatioooffhe viaftdr ttreoMn improyements 
connected with the itta und pfuifieaticdi of gsss mdt^when we state that 
not less than 6,OOOv0O(> tottft'of cmI tseo- samvaSlf eoBttmid in this conntry 
in the nianafactitB»«f':gait, and fhiai £12)OOO;OO0 i6£IAfifQ(^W0 expended 
in its prodtflBlitaif>aod' thirt) on anravaiiigfr^ 9;900 f6et icif ^^Miflttr ^ 
from a ton of dMl; tome idoaof the importasffloe of the sttbjecttiffiibii obtained. 
In London aJstne, 500(009 terns of c<«I are annutUy copsBaaai^lprodacing 
4,500,000 feettiof ^^^ and 500,000 chal^nonft of col^ Tfiii length of gas 
mains in Londion is 1,600 mficM^ 



M.U 




No. 2. 



Mr. Leslie, of OondidtHSti^c^hfta patented a gas htunifif^ia representation 
of which is edhown «]miV9« The gas flow« throii|^ a dndetof small tabes, 
each tube snlDOtmdtiidbjr^e atmospheric cmventat the pfiiit where the gas 
is ignited andJsstuKft Inhia xesoftEdies on the lerolntiom of flight firom gas, 
Mr. Leslie dfitiBQl«nd tiblit the oeyi^etty as w^' as theMfpe of the glass, 
materially infiteMoes the prodnoliiBi of Ugfat^ he, thereftro^ uses with the 
same bamer,k*^U8Betf yweying in capacity, aeeoiding to^^^diiiribMU^nantity 
of light to lai^iMi^aMi for «xsmpH tho combiiBtiatt. chumhiffit Jo. 1, is 
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1 9Bl<nore than iStxne eabic feet of ordinaay omI g«rper%«ar «e 
'Xlo^bMiawnnMd ; No. S(|por £mup feet, ami so on, inereafitts^ tiur <ap a eity of 
".illHigiafls, or ooi&lnHltion chamber, if larger qnantitieg are re q u ir e d 'ttttmil^h 
a^tmmmm. bvner. ■ By tiiese regulations a flame is obtained, giving^ ugmtSLy 
aii|]fiev!Dd light; but if ihe glasses be rerersed, or if a larger qnantN^of 
o^gascitiuui Is due to the reiqpeetiTe eombostion bhranbersbe «dodtted,'a 
■jtaraasrin filvnrinating power is prodneed ; the great points to be akMMj 
;:Wng, tho^dae: regvlation of the qiumtity of gas to be eensomed; aiidliie 
nA»ui the combustion diamber ecnnresponding to that qvanHty of gas. 




I >^^^^^^ 1^^^^^^ I 



^^is^^fm^s^ L^^4 




Of the injnrioos consequences to public health and pn^rty from the 
use of impure gas, tiiere can be no question ; and in an eccmomical point of 
WW, it has been orer and oyer again satisfactorily proved, that the illu- 
mkiating power of gas increases in ratio with its purity ; hence the obvious 
tdffity of Mr. Leslie's patented anangement, which ensures a supply of 
^vre gas to theconsumer. The compounds of sulphur and ammonia present 
In eeal gas, and which have not been arrested by the purifying vessels at 
the respective works, are all registered by the meter to the consumer, who 
tins si^rs both in health and in pocket. Mr. Leslie adapts a poriileF. to 
each house, tiiiough which the gas, as received from the street mains* has 
to pass in its way to the burners. Fig. 1, shows a section of the pun- 
^ng apparatus. On either side of the centre division are placed four or 
jRore perforated trays, 6, luted closely to the inner sides of the purifier ; 
"each tray being three or more inches deep. These trays are filled with 
'«id>stanees which absorb the more deleterious and non-Uluminating' products 
of ooal gas; the first, seeond, and third trays are filled with sulphate or 
tehloride of copper, or both, in separate trays; the fourth and fifth trays, 
' with lime; and <the siacth, seventh, and eighth trays, with acetate of lead. 
^ThtDB, 1he gas fromihe inlet fh>m ^e street mains, must pass 'Harough* tte 
^"TaiioBS substances in the eight trays, before it arrives at the outlet tnits 
'"nrsyioihe burner. 

'Ilien, in ordet-ttfcnsQie the defivery of the gas to the bumenr at a iisd- 
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PUBIFICATION OF GJUS* 



form pressure, Mr. Leslie devised his automaton gas-economizer, fig. 2, 
shows a section of this useful apparatus ; A, theynlet of gas ; g, the only 
conducting tube to the outlet of gas ; /, the slide to increase or decrease 
the aperture of the conducting tube of gas, according to thp number of 
lights to be supplied; the stem of the slide works through a gas-tight 
Btuffing-box, and has a pointer to indicate on a scale, the amount of 
opening, at /; df, represents an oil reservoir, as high as the dotted cross 
lines ; e, dome to float in the oil reservoir, with cone at top. A small hole 
in the top cone is made to prevent the entire shutting off of the gas \xf 
violent or sudden pressure. 
Fig. 2. 

\ In a recent report to the Government^ 
Dr. Lyon Playfair estimates the combined 
advantages of Mr. Leslie's patent pro- 
esses, at 71 per cent, as a minimum. At 
the General Post Office, in January, 1848| 
228 of Leslie's patent copper tube burners, 
were substituted for 684 13-hole Argand 
burners ; the new burners have been act • 
ing ever since, with great sanitary and 
economic advantage. The entire gas con- 
sumption of upwards of 600 Argand 
burners, has been saved. Inwards of 
26,000,000 cubic feet of gas have passed 
through Mr. Leslie's purifying process, 
at the General Post Office, since October, 
1847 ; the most moderate computation of 
the present saving, taking into considera- 
tion the enormous increase of business, 
and additional offices, will be 3,500,000 
cubic feet of gas per annum, with the 
gratifying facts, that the offices already 
completed by Mr. Leslie, were never 
80 well lighted, nor the atmosphere of the rooms so healthy and 
comfortable. The offices of the Commissioners of Her Majesty's Woods 
and Forests, the Ordnance and Foreign Offices, several of the leading 
banking houses, and large city firms, are enjoying the advantages of Mr. 
Leslie's patented improvements. At the Thames Tunnel, in which 143 of 
Leslie's burners are placed, 3,500,000 cubic feet of gas have passed the 
purifier, without the slightest stain being discovered, or the purifier having 
once been replenished. Mr. Mason, the engineer, reports that, whilst in 
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June, 1847, 120 of the old bamera oonsiimed 197,825 cnlnc feet of gas,- 
June, 1849, 143 of Leslie's biuneTS consumed only 177,700. Every fish- 
tail boxner that was disphiced by Leslie's 28 tube burner, caused a great 
increase of light, and, at the same time, a decrease of the gas consumed. 
The practical result being in strict accordance with the very able scientific 
report of Dr. Lyon Playfidr, now before the Government, — ^that Leslie's 
burner, with the proper sized combustion chamber, and an equal quantity 
of gas, gave more than double the light that the bat's-wing or fish-tail 
burner could produce. 




Mr. Leslie has also patented some improvements in the economy of fiiel 
and ventilation, the practical results of which are very satisfactory. The fire- 
place in Mr. Leslie's grates is at the back, bottom and sides of fire-brick, 
with slight bars of iron to keep the coal from falling out, the only admission 
of air to support combustion being in front. The radiated heat passes along 
the floor of the room, instead of up the chimney ; by this means the expen- 
diture of friel is reduced 50 per cent., and the ash remaining does not 
amount to quite 1 J per cent, of the coal consumed. These important prin- 
ciples above detailed, as to the great economy of fuel, is, by Mr. Leslie's 
patents, applied to all culinary and domestic uses. 
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CkA&STOY)E. 

To^le U Qaz. Gas Ofen. 

QCjsb. gceat xeduetion which has lately taken placer Jn tibie: pxioo nf ogtt, 
,aUaws us to make use of it as fael, for wamimg wpirkomdaf^&iMjsgf^, 
.The Registered Cylindrical Gas Stove, of Messrs. BmoBf firaj, aad Booae, 
.MafiEbrds a means of aYailing ourselves of the most cleuilyf and least inmUe- 
tfiome, as well as the cheapest, mode of co^i^g ever inveated. i fbr 

security against fire, it is also the safest. For warming iBiiurdiM) dyqiids, 





lecture-rooms, public institutions, oJ9Blces, warehouses, libraries, nurseries, 
&c., indeed, wherever gas is, or can be introduced, this stove can be highly 
recommended, as the heat thrown out by it is gienial and wholesome, and 
its economy (in consequence of the small quantity of gas necessary, and 
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there heiag no waste of heat in cooking^; is unquestionable. In this store, 

the producta^ ti9i&.#ui ewmnmed are.nai idiMrad te^i^ass inte the chamber 

flo heated. 

^tt^ JamUy stove for privaie 

homes^ H a yery* ingenions and 
' coin|dete appttrstns, for perform- 

ing' aQ the Turioaff operations tc- 

quired in cookery. The oren, A, 

is fitted with moveable shelves, 

giidizon, dripping pan, hooks, 
'&c., 80 that either roasting, 
' baking, or broiling, may be car- 
ried on, as required. It has a 

damper-handle, to regulate the 

enrrent of air passing through 

the apparatus ; C, the chimney ; 

D, the dripping pan; E, three 
• bdffing, stewing, or frying stoves, 

cf diiSRarent sizes. The top is 

made of raised ribs, for saucepans 

to slide upon. The opening, F, 

is for supplying air to boiling 

stores ; G-, the gas-pipe, for supplying either burner of the stove, numbered 

1, 2, 3, 4, by turning on the taps, H, opposite the respective numbers. 

' Aitogettier, this is a most convenient stove, as well as cleanly and economical 

in its use. 

The sun. gas-burner, is another iuren^ 
tion of Messrs. Deane and Co., the use of 
which effects a saving of from 15 to 30 per 
■cent. The «mall holes, which in the^common 
Argand burners so soon corrode^ or stop i^p, 
on account of the impurities existing in the 
gas, are, in this burner, entirely superseded, 
and a brilliant, shadowless, steady stream 
of light is obtamed, free from deposit of i^y 
kind. 

*T^tre(OTmi8B&«Briiiiai^ gas «ppwwfcii*or i«»w*fciai 

lieihown in actual opcttitlonat Ac^addhlBkm, iro wcomiii»ai 
^ t(rHrMt Messrs. Beaae md €o;^8 tnttiiltefan^t, ISSog ^mSbmMiMtit, 
'ljoAdOTtf«riag^,-iWteitJl9^ 
s2 
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PYRO-PNEUMATIC STOVE. 

The object of this inyention is, to supply an equable warmth^ and, at the 
same time, ensure jperfect ventilation^ whether in large public buildings, or 
in private apartments. Many improvements have, from time to time, been 
made in the various descriptions of stoves previously in use, but in eachy 
and all of them, some serious objections remained, rendering their use often 
tindesirable, and sometimes even positively injurious. 

To our English tastes, there is something cheerless in the arrangement 
of dosed fires, common to most of these stoves. The consumption of fuel 
is often very large ; the circulation of air round the heated iron produces a 
pernicious change in the atmosphere, and the fire becomes intensely hot. 
Sometimes a disagreeable smell arises, from the combustion of the iron, or 
the sulphurous compounds in the coal, whilst the air is rendered too dry, 
and deleterious gases are formed, but not ignited, slowly escaping through 
the apertures of the stove into the apartment. 

The inventor of the pyro-pneumatic stove, Mr. Pierce, of Jermyn-street, 
has, by a practical application of scientific knowledge, succeeded in over- 
coming these difficulties, and we now proceed to point out the admirable 
adaptation of Mr. Pierce's stove to all circumstances, by a succinct descrip- 
tion of the principles on which it is constructed, which, while they merit 
praise for their simplicity, claim, especially on the ground of their sanitary 
efiects, the highest approbation. 

This stove is self-acting, and constantly maintains a supply of warm 
and wholesome air. It is constructed of fire-lvmp, having fluted sides of 
jpwre anthracite fire-loam^ closely cemented together, and fifee from any 
admixture of iron. In the sides and back of the stove, are formed various 
passages and tubes, which are heated by the fire in the open grate. At the 
basement is an air-chamber, into which fresh air, from the external part 
of the building is admitted, and from which it ascends through the heated 
tubes and passages to the top of the stove, and thence escapes into the 
apartment, without coming in contact with any metalHc substance. This 
warm air, as fiEist as it becomes deteriorated, is drawn back by the draught 
to feed the combustion. The sides of the stove, if , in a few years, they 
should become fractured or burnt, may easily be removed, and renewed; but 
this material, in the form of a brick, has been subjected, uninjured, to the 
heat of a cupola frumace. The back of the stove is hollow, through which 
the flame passes to a downward draught, the *4ump'' or ** anthracite loam** 
fetiU being the only material with which it comes in contact. The external 
QBsang of the stove, and, of course, the bars and bottom of the grate, are of 
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metftt ; and as no injary from heat could occur, the external casing may be 
fitted up with glass, enamel, marble, or any other ornamental substance. 
The intensity of the heat can be increased at pleasure, but it is so equally 
distributed, that at the back or sides of the stove, the temperature is scarcely 
fire degrees higher, than at any part of a well-constructed apartment, 
however large. It must be remembered, that the power of communicaiang 
heat, is thirty-three times less in clay or loam, than in iron ; consequently, 
these masses of anthracite loam, being once heated, cool but slowly ; and 
thus combustion is carried on very efficiently for many hours, with a mere 




handful of fire in the grate, and under ordinary circumstances, warm moist 
air will continue to pass off into the apartment, at a temperature of 
70 degrees ; thus fully justifying the claim to economy, which the pyro- 
pneumatic stove justly assumes. In its plainest style, this stove is hand- 
some in its form, and its capability, as before stated, of receiving any 
amount of ornamentation from non-metallic substances, allows the firee 
exercise of taste in harmonizing and adapting its external appearance, to tiie 
edifice which it is designed to warm. 
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Tha amoke jb oacried downwards to the <duameyHdififi;,.«BfiUW'«ur tii4i» 
woam'Vfuo fresh 4UEid ^wce, that the most asthmatie peraoa^aead >ii0t'^teit» 
jteadie it. The quaatky of fuel required, of ooozse, Tane» ii»tii4]ie/«iR 
«£ ike «toi^ and ei^nt of the space to he wanned; Imt <m ithe mmaSSimt 
fBgSn tt is found that 21 Ihs. of coals are soffioient Jor the- oMmdliBtinB. 
«£ t^Ri^eWe «hoarS| and that the largest size only leqdves €0 Ihs^ in tiie^sane 
/ yog of time. 

Tlus is, indeed, a stove that warms and -ventilates at ^0 juuoe tiiiiey'>aad 
Ate- nuBOlS&st suf)eriority cannot fail to recommend it for the church, the 
le(jture-hall, the school-room, or the apartment of the invalid; indeed, 
wherever warmth and ventilation, both so important to health, are required. 

Mr. Pierce has also invented a very neat and economical grate, for 
domestic use in cottages, lodges, ahns-houses, &c. 




These grates are formed of the best and purest fire-clay, in one entire 

piece, and, therefore, require no fixing, but can be used in any room having 

a chimney. Fire-clay, as a material for grates, combines great strength and 

durability ; and the construction of this grate unites comfort, economy, and 

general usefulness. It is fitted with strong iron bars, 'has capacious and 

safe hobs, which can be enlarged by the addition of a double top-bar, to 

■^ilM JIM», or other vessels, when boiling. It will consume any kind of fiwl, 

««ilA»r«iNds, coke, wood, or peat, and requires but a small quantity of tSther, 

•^y^ pMiAueing' a bright cheerful fire, without waste from ashes and mnAism, 

-«ttd4s^ in all it9flpeets/admirably adapted ft>r cooMng. 

Ify^a vtry simple anrangement, and the adnteion orftoh air'frotttiiie 
fi«rtitolde, liiis grate «»h bemade to warm- a»or3ierT<90m,dfl!Herai<^l3t^ 
00? »3h«d«]noBi «f^r, witihont any ad£<ional fire. 

The original cost of these grates is eslminely'itivAefmfe. 
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The contfrnaed aid iiiciiBMing fhatd fa> thaa iialfe Btofg,. nanifests its 
decided tiipenoiitj fior diMwik ygp ww g , noh «» -dkuiig, drawing, and 
breakfast xoomfi^ EfewpiM, jAc ' ia hmgg^ •pwioMBts, pnrticulBrly if Img^ 
and the tfireplaoe At «ae -oiid^s mb^^ fine, hevefier large, i» often found 
quite innifficse&t £ar WMiiing' tiw ivbbi' comjdBteiy ; and very often our 
feet suflbriag &om «iaU, vmJgb ai Tabifidl^ oBOMckms of the passage of 
currents of cold air acBHW ^ke flaoc Jofamn's store k fitted up with a 
bright refleotor, ivfcioii WBf i irtriy umaBWU ida i^fiie, andean be removed 
at pleasure. For a iQng«nBi>iralli: thefiin^daeeatMie end, the parabolic 
reflector ts beet adaytod , iJie Kgfet and heat from wliich are projected in 
parallel Tays; while for a aqBare or a Imig room, wi& tibe Are place at the 
side, the comeol i^evtor is pnafe rab le, as it euHones a more extended 
diflusion of light and heat. In both cases the reflection takes place from 




■^ c wipaiaU f ciy «dld' 'sufttce, and t i i ww fete^ Hie air ifftiat-depiMd^cits 
*«artwe,'«T»&ft ^:fwi* Importwce to healA, i»tew 4hM^^^^ ] 
^9f flii^vM^ Df %falff^iM)Ctor,iWf9w«^ 
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distance from the fire, and light as well as heat diffii^ed into every comer. 
To prove this, the stove may be tested by trying the effect of the fire 
without the aid of the reflector, when very little heat will be obtained at a 
certain distance from it ; no more, indeed, than wotGd be afforded by an 
ordinary fire in a grate of the same dimensions : the addition of the reflector, 
however, produces a powerftil heat from the fire, which is felt at a con- 
siderable distance, rendering this stove pecularly applicable in the case of 
long rooms. 

Much dost is avoided, as well as the misightly appearance of ashes and 
cinders, the grate being so contrived, that the ashes fall at the back, into 
an ash-pan, placed out of sight, and which may be occasionally emptied, 
by drawing out the reflector ; thus the constant advantage of a clean hearth 
is ensured. With regard to smoke, these stoves appear to answer perfectly, 
and to have cured even smoky chimnies. While these stoves afford a vast 
amount of heat, the temperature can be regulated at pleasure by a simple, 
but perfectly effective arrangement; and thorough ventilation is amply 
provided for. In all new inventions, economy is a great point in weighing 
heir respective merits, and in this particular, the testimony of many 
ndividuals of the first Yespectability who have feurly tried them, must be 
. considered as conclusive. They agree in stating, that Jobson's stove 
. frimishes increased heat, with the saving of nearly me-hdlf the Aiel 
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required in ordinary grates* Besides these advantages, the liability to fire 
is materially lessened, by the circumstance, that in setting this stoye, every 
port of it is in contact with solid brickwork, and thus the accumulation 
of soot is prevented. The appearance of this stove is extremely elegant, 
and ornamental, and the form is peculiarly susceptible of embellishment 
and decoration. The price is, also, considering its numerous advantages^ 
exceedingly moderate. 



MANUFACTURE OF PORCELAIN AND EARTHENWARE* 

Fdbrictiiion de JPorcelame et de Faience, 
Mdnufactur von Porcelain und SteingcU. 



This interesting branch of the manufactures of our country, which in the 
hands of Wedgwood, Copeland, &c., has acquired so much importance, is 
for the most part located in that part of South Staffordshire, to which the 
appropriate name of " Potteries " has been given. To attempt to give 
eyen an outline of the various departments of this branch of industry, 
from. plain ware, to the finest porcelain, would take up more space than 
our limits will allow; suffice it therefore for us first to state, that the 
following raw materials are employed in the manufacture of the various kinds 
of earthenware and china, viz. : plastic clay, china clay or kaolin, granite or 
Coi^jpish stone, burnt bones, chalk flints, steatite or soap-stone ; all these 
ingpredients are gpround, suspended in water, and united in various propor- 
tions in the form of a paste, with a certain admixture of what is termed 
'* frit,'' composed of Cornish stone, flint, soda, borax, and oxide of tin. A 
lump of this paste having been brought to the workman in the foreground 
of the annexed engraving, of sufficient size to form a vase, he has placed 
St upon a plaster support, which comes to the top of the axle of the lathe, and 
he is now in the act of what is termed " throwing or *^ turning,'* working 
with his foot and hands at the same time. By his side is an Apron for 
catching the ** slip '' thrown off in the operation. The other workman is 
employed in finishing the piece according to the model vase before him, 
which is the pattern of the one in progress. The vase is then dried in the 
shade, and afterwards "fired" in the oven or kiln; where it becomes 
what is called " biscuit " ware, and is now sufficiently porous to receive 
the ** glaze," composed of felspar, gypsum, &c. ; this glaze being mixed 
.with water, the biscuit absorbs the moisture, and the gkze remains 
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^VHaehed to its fmrfiMse. TFhe Tase is tken ^mctAvi -iiie ftmaoe tnr k9n;'«!iid 
at tiie end of a cenrtain tone is taken etit ready ibr tise. The niBKtBiiife 
emploTed, and the operstionB ^flawing, raaj aoeording to the ftisdSat 
dxaracter of the ware to be obtained. 

"Ptinting on earth e nware is "Arts performed: a printingink composed 

'of the desired colonr, tnich as eobah blue, manganese Uack, cfarcmie 
green, or any other that will stand the action of the fhmace, is mixed with 




' linseed ofl TaanMi, and a copper-plEitB imptemaxmiB priutod 4Nl^4ilii»'iodl, 
upon lihe paper- in tlie nsM maaner. TUs copper-)^lBCto prfnt'ii mad^to 
Jidhere wiflliln prmtedmttftMe towaids^e eortheivwaxe, oM )iw arMoPto 
"wiiQh'tt is Adi^iled, is ftes dipped mto^wvter.' By IbSs nwann, 1fce*fppferMld 
• ia»«Amii^At«tter ii«ollbeBed,«iid em be bnttiiecUHwiyf nfifld l i X o l Bqrtd 
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and the design bumi !■• 

JImhhm. John Sidgway and Co., of GaoUon Plaee,' in tibe awSeadBhire 
. JPOttariMS exhibit 4h« aadeimsiitioiwd amivalM wfmnmsmMoi camaao tkt*— 
JVMVftoM JWa j3er9ke$. — Spadmans of = a aplandid coral and .gald soile, 
. ^«kh4he united armaof the Rieaido and Doff families, eaEqtusitaly painted; 
• a]io«f aaeeend aoite in maroiia, boff, and gold; and of a lidrd, 'vvith Ulld 
> Jofpeiaaad geld^ in the best atyle of Diesden. The abapas^^^Hdl noinisr' 
;;)aeinbin]ng ^oatyle of silver, wiUiitbettaite of ohina. 

In addition, twenty-four or more pattern plates, eonaisiing of *a:bsatt|i&d 
aaaiaty of fonna, odours, and finish, some of them truly magnifieent; and 
i.ftattkmkiAj one, ibe boasdar bright and chased gold,— -the eentre, the ams 
of Lord Ward, superbly painted. 

Porcelain Desserts, — Specimens of one service in azure and gold, with 
select views from all countries ; of a second in coral, with wattean ceatre 
•and gold; of a third in mazarine blue, fruit, and gold; and of a fourth, with 
essquisite groups of jdants and gold. Besides these, thirty-six dessert 
plates, of every possible character and decoration, and among the rest, a 
square ibrm of a most tastefhl description, worthy of being set in frames, 
for a drawing room. 

Poredain Tea and Breahfast 8urmces. — ^A part of sereral tea suites, 
giren in small groups, of break&st suites in larger and smaller ones, so as 
to show the shapes in great perfection. Besides these, there is a large 
assortment of single patterns, of splendid forms and decorations, which 
must be seen before any idea can be formed of their Tariety and elegance. 

Porcelain Camdlesticks, — ^This is a little assemblage of gems, and will 
prove very attractiye. 

Fitie EaHhenware, — Spedmeas of iable awvices, of the newest shapes 
and of superior fabric, in colours and gold ; of dessert services, the same ; 
and also of toilet servioes. It is unnee e ssaij ' to describe this tastefrd 
variety, but the polish of the glaze, and the solidity of the texture, will 
'OTServe particular attention. 

Cfe iwien/ oto ry Jbwwfcnw, larger tend ^maiU, — ^These magnificent and unique 
tnUoies are -adapted to conservatories and lawns ; they are perfectly norvl, 
and beautiftilly applicable to the purpose. The fimshing is both higUy 
«'deeortttire, and partieidaily simple, so as to «mt all dasses; the articles are, 
" MtWMWW, exceedingly deatdy and durable. 

DmMtitSe Fotmitain Bowa^.-^These also are pe t fecQ> -now, and liMb 
elegance only to bo vqvallod by tiidr atffity and adaptation to domaMc 
comfort and convenience, — as such, we recommend them to special 
attention. 
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OraduaUd Qarden Botg. — Of a peculiar otmstrocdon, for kee^g ^e 
soil more or lees moist, without coming in'cohtact with tiie water* Hie 
Bhiq>e8, colours, and models, will speak for themselTes. 

FoUery 8Ume Ifapf . — These have been mannfiustnred for some years, 
with an increasing sale, and when it is known that they are proof against 
adds, and extremely durable, they will need no other recommendation. 

JSanitary Veneb. — At the instmction of the Board of Health, Messi^. 
B. and Co. have prepared a series of these ressels, altogether novel in iliflir 
constmction; new also as an application of pottery, and calculated to confer 
a most important service on all classes, but especially on the lalmmng 
millions, for their comfort and health. 

FoUery Ovens, for cottage accommodation; and also specimens of SoOew 
Bricks, prepared for external and internal service; as also for ceiHaga 
and floors. 




France possesses extensive manufactories of earthenware at Bordeaux, 
Montereau, CreU, Arboras, Toulouse, &c., which export to the amount of 
£28,000 per annum. The porcelains of Sevres, Limoges, St. Yrieux, &c., 
are exported to the annual amount of £200,000. 

The quantity of earthenware, of British manufacture, exported in 1850, 
was 76,962,735 pieces, of the value of £999,354, The United States takes 
nearly one-half of the quantity exported, Braadl, the East In^es, Holland, 
and the Hanseatic Powers, being our next best custraners. 
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MANUFACTURE OP GLASS* 

Fdbrtccaion de Verrea et Olaces* Glqas Manufadur* 



EMBBOIDEBED 6LA8B,-H»LABS S^ADSS* 

Many circmnstaaces contribute to render glass one 'of the most curious 
and interesting of manufiictured snbstances. Althongh perfectly trans* 
parent itself, not one oi the nrnterials, of which it is made, partakes of that 
quality ; exceedingly brittle while cold, it becomes, by the application of 
heat, so remarkably flexible and tenacious, as to become convertible into 
every form that fancy may dictate, or convenience suggest. The manufao* 
ture of glass has long been a very considerable branch of industry in this 
kingdom, and had it not been for the oppressive incubus of the excise, it 
would, many years since, have attained that eminence, which, since its 
emancipation firom the fiscal regulations of the State, it is now rapidly 
acquiring. For the manufacture of glass, in all its usefiil and ornamental 
Ibranches, this country possesses indigenous resources superior to those of 
every other, in its stores of fuel, and vitrifiable materials of every 
kind; yet, even at the present day, our list of imports show, that we 
are still indebted to foreign countries for some portion of the glass we 



There are five different and distinct qualities of glass manu&ctured 
for domestic purposes, viz., flint glass or crystal; crown or sheet glass ; 
JiioaA or common window glass ; bottle or common green glass ; and plate 
glass. In addition to these, there is glass manufactured for optical 
purposes, and glass of various colours. Each of these varieties contain, 
in common with the others, two ingredients, which indeed are essential to 
their formation : these are silica and an alkali. For the silica, certain kinds 
of sea-sand are employed, the preference being given to that obtained from 
Lynn, in Norfolk, and Alum Bay, in the Isle of Wight. The alkali used 
is either potash or soda, chiefly the latter. The ingredients which vary, 
not only for each kind of glass, but often for the same kinds, made by 
different houses, are melted in pots made of Stourbridge clay, and the 
vitrified mass thus obtained, is next treated according to the particular 
purpose to which it is to be applied. Our limits will not allow of our 
entering into any detailed account of the manuiacture of these various 
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kinds, of glasB. The Bpecimens of glass, in Tarions stages of the 
manii&ctore, exhibited by Mr. Hartley, of Sunderland, also renders this 
unnecessary. To tbiHB Wftc&mtaoB m wrald call tlie especial attention of 
the yisitor. 

For specimens of flint glass,' we most direct the attention 6f the visitor 
to the exquisitely rich and magnificent displays of Mr. Apsley Pellatt, of 
London, and Messrs. Osier, of Birmingham. Flint glass, so called because 
flint was first employed in the mannfacture as the source of the silica, 
owes its distinginidiing GhanuteBstic to <te pnaence of lead. The 
discovery of this lead glass is of English origin ; it is peculiarly adapted 

^ fer aotieles of luxury, suehaji (flnikieliers, goWbts, de oatt tet s ^ iae. j fantAe 

' mme with which it is cut or gmmd; &em ks VtiSiant luslret hlgli v^feaeting 
pewer, and perfeet freedom ftora eDlonr, so Huiit 'the term ciystri glasil'ltts 
been applied to it.' Flint glass is dther fbrmed by simple Uvwit^'^'ivllh 

' the p^, by blowing in iron or brass moulds, or by moaId» alone ; in'Orefy 
case, the form can be in!^rav«d,->-«8 is usually dene,-^ sribeequeilt 
grinding, &c. Altiwugh mottlded glass can never be €0i!q>aiFed with e6t 

' I^KBB, yet ihe use of the mould, as a preparatory step to gi$nAmg,4s-f>f 
gieai advantage to the grinder, as >^b» vessel ooquires a peiffeeHy regulaT 
form, and although in a crude «tate, presents aU the pramtent old 
xeeecBng facets, to be perfected at the lathe. 

The grinding or ettttimg of gkss is efieeted by means of discs 'ef inn, 
JMndstone, or ct^pper; whnoh revolve in a ki^d of lathe: their edges, whidi 
are sharp, regular, or rounded, being supplied with sand, fyr^remffh 
'grin£ng, and with emery for fine grinding. Bimilar discs of ^tinf^wvod, or 
cork, used with pumice-stone, or colcothar, are employed for* p WfahSng 
the gkss. 

JPlttte ^Uas is obtained by casting, or running the melted mass oncait- 
iimi slabs of the requird length. l%e rough plates of glass ihus obtamed, 
-are then polished, by rubbing Ihem with oxide of iron, or eeicoliiar. "VKe 

/amount of time and labour expended during the poliridngof plhAe gkns, 
may be estimated from the fact, that the plates are Irfr it TOduoed eiMHlhifd, 
or even sometimes one-helf in thickness. 

ObKemrec? ^2a»s is obtained by the addition of various me(nffie «xi3es to 
the usual ingredients; thus, the oxides of silver, antimony; and^ufUBiam 
<are employed, to g^ve a yellow colour; oxide of iron, and «idHOxideH»f 
0(^pper, forred; oxide of eopper, and oxide tA chrome, for gronif^xidflr^f 
'^Id,' for-mby ; oxide of cobalt, fbr blue, &e. 

'*^Hie 'removtd oT the oppressive exeise laws, has- g^en a ''most- eflfttta- 
cndinary trtamulus to tiie glass trade, and numberiess appfiitiitioaurt^^'ff io 
usefii! purposes win be seen at the exhffcition. 
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. ti SUa^ wiftiaiiapiilAladii of 16,000»000, the qi]«ii1%' of gkss 
wpita25^9^e«ti.$ aood in 1883, with a pcrpolation of 25,090,600, Hm 
quantity nsed was not mom than 863,468 cwtB. ; an mevease of ka» titiui^ 
ox»ftig^itb, wlalalthepopalstion haa incieased one-haif. The pernioknia 
eSbflta^of the eaoiae regidafeions cheeked the progroM ef Inventkni and 
j jjUmmm etttyvanA a in a m i i ao t qier dared not obtain saperior exeellcmee m- 
any branch of the trade, lest his productions should be taxed with a higher 
rate of duty on account of their aanmiUtting with a saperior class of 
goods. Plate glass has now become, notavinere luxury, but almost an 
absolute necessity m domestic use. Ife extDome cheapness compared with 
its former deamess, provoked graatiiy^by French rlTalry, has been the means 
of introducing it into dwellings,- where formedy its appearance would have 
been deemed extrayag^noe,. and few shops of any pretensions are now 
opened without handsome plttfce glass fronts^ The ** Crystal Palace " itself 
is a monument of the benefioial. effects which have resulted from the repeal 
of the glass duty, which, on the quantity used in this stracture, would have 
amounted to a prohibition^. Ni)t only in a commercial, but also in a moral 
point of view, the repeal of the excise duty has been attended with bene- 
ficial results, inasmuch, aait has put a stop to the illicit manufacture of 
flint glass, which, prsfTioiifl to the remoyal of the duty, prevailed to a con- 
siderable extent. 

There were impotted in iSSO^ 21,048 ewts. of window-glass^ not exceeding 
l-9th of an inch thioky and shades and cylinderSf of which 9,406 cwts. were 
entered for home eomramptioni and 11,604 cwts. re-exported; 122,391 square 
feet of glass, exceeding l-9di of an inch thick, andsilvered or polished glass, 
of whatever thickness^ of which 89,522 feet were entered for home con- 
sumption, and 32,408 feet reexported. Also 95,439 lbs. of white flint glass 
goods (except bottles) not cut,^ engraved^) or otherwise ornamented, of which 
23,987 lbs: were entered foa: h<«xe< consumption, and. 60,859 lbs. re-exported; 
and 884,998 ibs. of flint cut ghus, flint coloured glass, and fancy ornamental 
glass, of which 663,904 Sbtt. were entered for home consumption, and 
187,202 lbs. re-exported. 

The glass manufactures of Britisbaad Irish produce, exported in 1850, 
were— 24,063 cwts. of flint glass, of the value of £106,191 ; 15,518 cwts. of 
window glass^ of the Tahie of £20,079 ; 297,033 cwts. of botties, green or 
common, of .the valae of £168,759 ; and. plate glass of the value of £18,317^ 
This Injags us to notice Mr» EMd's ^'New Process for Embroidermg 
and* SilyeEmg Flat Suifiiees in Glass,'' which is adapted to arttoles of use^ 
omalnent,^ |uad.£iiz]D]tiire generally ; and affords a striking instdaee* of whal^ 
ma^ bMsnaby hmg^-eentinned penwverance, constantly directed to one 
great object. This very beautiful invention is avowedly applicable to plat 
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stufiMes in glass only* and not to hoUow bodies,— «8 vases, goMets, &c. 
It not only differs from, but far excels in elegance and chasteness of design, 
all other known methods of ornamenting glass. 

The elaborately-beautiful specimens exhibited by Mr. Kidd, at the 
'^World's Great Fair,'' present the most exquitdte designs, — and eyeryl 
pattern, although commenced, continued, and perfected on the under side of 







the glass, stands out, when finished, in the highest possible relief; appear* 
ing, in fSact, as if embroidered on the glass. Notwithstanding the hardness 
of the substance worked upon, these ornamental patterns haye all the 
exquisite finish of the most elaborate pencil drawing, — ^firom the finest 
tendril of a leaf, to the most minute. petal of a flower. The elegance of the 
borders, embroidered on the girandoles, cannot be surpassed. The grouping 
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] of the flowers, and the trath of the drawing, no less demand our admirationt 
than the delicate precision with with eyery detail of petal, leaf, and tendril 
18 brought oat in dead and burnished silver ; whilst the happy introduction 
of animated objects in the most natural positions, giyes a new charm totheso 
exquisite wreaths. Amongst many artistical designs, our space only allows 
us to particularize one m&re instance, — it is that of a superb wreath, formed 
entirely of the " lily of the ralley." In this, the bells of the lily only 
are in burnished silver, and the effect is at once brilliant, elegant, and 
chaste. Many attempts have been rainly made, both by the Vene- 
tians, and our own countrymen, to accomplish what has now been done. 
Of modem specimens, those shown at the Paris "Exposition," of 
1849, were simply pieces of glass, commonly engraved, or etched with 
fluoric acid, and imperfectly silvered with mercury ; their lustre, if 
such it may be called, is extremely short lived. The process by which 
hollow bodies are ** silvered," is a purely chemical one, and therefore 
liable to injury, from exposure to damp, heat, or light. In Mr. Eidd's 
process, the magical effect of the ornamented wreaths, &c., is produced by 
means of a lathe, and an immense number of minute edged-wheels, with 
which these pencil-like touches are actually worked into the glass. The 
perfection and admirable adaptation of the tools, to produce the minutest 
tracery on the glass, and the rich appearance of the finished work, 
are indeed surprising. The arHat-worhnan having with his many wheels, 
and wonderful skill of hand, produced upon the glass the required pattern, 
in readiness for the silver, the " embroidery," (as it is most expressively 
and appropriately termed), is next coated with a peculiar " preparation," 
the secret of the inventor, and not knovm even to the workmen who use 
it. This preparation causes the close and firm adherence of the silver ; 
and it has also the remarkable property of rendering the silver more 
white ; thus bringing out the patterns in still bolder relief by time. The 
«* embroidery " being thus prepared, the silvering is imjpreesed^ not de- 
posited by any chemical action, upon the engraved pattern. A peculiar 
process is also used in " ^xing " the silver, whereby is obtained an im- 
perishable metallic lustre, causing the artist's designs to be thrown out 
in the boldest reHefl 

Mr; Kidd's contributions to the '* Great Exhibition," are both numerous 
and varied, and they will open a wide field for architects and artizans. 
The applications of the process are almost unlimited, — and for decorative 
purposes, it must come into universal demand* 
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LM%t mdtt ifaiMiiiiuifiKtoe^ w% wanid odl Mttntipnito^tha^djflfli^Qrf. 

*]%«» !■ mnwithiiig TB17 nmgqlar.in tiia^nMPe( whi c h h as bMaaffUedJo? 
tiVMA^deg^at and oMfnl .fonns o£ ^^aMyboUi m.FnDU)e, wimra tiioy wnm.- 
ongpmUy uureatDd, «iid in England^ wbeie tboy liavs ' now lwoQin« . eaair> . 
paratiTcly4>ainiiiaB« The Frandi nama fiiisi ffwrnUkiihemi waA^f/lmckea^ 
dfi-twrre, sb they we» fint madd in a cyUn^oal fozm^; bat«&iliey vacoi 
aftanRrasda made (md and sqiiase, the steanga jniaUe of W4iida» ** oral < 
cyjinders ^ and ^* sqiiaro cylindars " then came into nae ; the EnjB^&ahr 
name '^ shade " is not less anomalous; for. nothing, can lesareiemblAA; 
shade, than a. glass cylinder. Some yeaia since, we imported aHoot ^^tamr 
shades fioom Fianoe, now most of those sQldinihaa<»uniryara-made.M .; 
Bhaningham. Considerable difficulty was at first experienced in oattiaii^; 
these shadw of the required accnracy. fieveral eictiemely elegant mechaaioalr 
processes, have, howeiwr, been saccessfnlly adopted,, and the cattiAgfof the. 
shade by means of the diamond ao accurately accompliahed, that it is mada 
tostand perfectly eTen on a leToL surface, every particle of dnst and smoke, 
being ezdnded by the accomcy of the catting; The shade being fized^ 
exactly upright, the cutting is performed as follows :-*-4i small but hearfy 
metallio case, moulded on three spherical castors, carries an* upright rod,. fuk» 
the extremity of whidi, the cutting diamond is fixed in a harizantal. 
position. A second, rod,, terminating in two .smali wheels, coTeied. witld 
coik,^ which come in juxtat-position with the diamond,, .tuxna upan^apiTet. 
connected with the principle stem of the. instrument, and the wheels aie.> 
pressed towards the diamond, by means of & spring aoting between the rodft . 
below the pivot: the shade, when finally acynsted in its position, being madGK\ 
steady by a smaU eUstic rod, coming &om, one of the upright grooves, is 
ready to be cut, and. for that purpose, the instmment in which the diamondt 
is. inserted, is brought underneath it,, and the .edge of the glass brought 
, between the diamond and the wheels. By the contact thus piodnoed,vand • 
the heairy base of the cutting instrumeut being, candedround the shade, the . 
diamond makes a dean cut, and a strip of ghufli is taken firom tha shada», . 
which then stands quite even on the section. Glass shades fomtqi^itefa^- 
leading object in the ** Crystal Palace;" insomuch so, that it was scaraely v 
necessary to have allotted any particular space for their exhibttnm^ In 
addition to the vast numbers supplied by them to the.Tarioua eidiihiiQiBp;. 
MessES. Hetley and Co. exhilut spedmena of glass shades .of evaiy. size^ , 
remarkable for their clearness and tnasparencyy 
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XThu, wMdi fot i&laiig A piextod wob the aliqsle nuiaufactiixe of tbe kiagioiQ^ 
and which in the time of the Stuarts formed one-half of the total iMdliS of te 
«aqpoct8 of &8 kingdotn, has fbr some years past oeoapied hut ft Mcond 
Jjplace in the list of .«:^MtB^ ihe rapid growth and progieas of the eottmi 
tradei having ohtaiaeclibr titaie comparati^ly new branoh of mawiftuitttw;^ 
.the ptoad position of head&ig the list of British prodnoe, eacpoited to 
ibreign cotintries* 

la the time of Gfau^ II, when the whole exports of tiie fc togflioaai dfl 
tuA exoeefl iSS^000,00l[^ the weollen mannfaotores figured in tiie Btftfift 
^edOO^OOO. In Ihe xoign of WilHam III, when the exports had «iM& U 
it2,000,000, the wiKdlen manoftuitares contributed £3,000,090 ; the wacpoMt ; 
gnbdually iaei«as€d to £^"76,939 in 1799, since wMch time l3]»y hfltvt 
i»idergmi6 many flactualionB, heii^t in 1833, £6,539,^31; itt 184di 
<8,433,04d; tmd ftnsdky attaining in 1850, the unpreoedented amottnt dt 
£L0,035,dd2» The largest exports in point of yalue, that eretiMbk plMM 
previous to 1850, occurred in the year 1815, when owing to ihe intevtaptioil 
of interooovoe with the United States of America in i^ t«ro pmoeling 
iyeacS) tbe qtiantities sent to that country were imusaally great; tte toM 
Value amounting to £9,381,426, of which £4,378,195, were nent to tfa» 
iJidted States. When we consider the quantity of woollen goods «r« 
pi»ted, does not isptesent move than two-fifths of the whole produee of 
the ooaatry, some idea of the value of this important branch of maati- 
itttmaewiU be oiitaiiied; a manufacture giving em^ymentto 360,06(1^ 
pemonti* 

like- liha ootton maatifeotare, this is one of the htaaoheii of trade, Ih0 
vakie of wlikh oaiuiot b& made apparent hy &e mere exhibition of speefr* 
Mens of manttliMgttne^; it ^therefore becomes neoessaty to &&Ut more ftillf 
lufto the Btaitiatiiui and o<Jle1^ details of the manuftiettire, than in the atm 
of Boone oiheai, wiiiQl^ though mom attnotive in appeaxeaoe, coiitiilMt 
a &r smalitv^afaaia to tlte wealth <tf the natkm. 

^Efae^miniuflMtttre of woollen <deth in Enghmd, eomm^ieed with, or t«qr 
soott after the gimvtii ^twotA^ cMmi being oeytaialy made here, l<mg bftdnet 
^y«arl9M* Iftmuihe time of Edward lit, down to the year l«8d, iv«h^ 
iSoA ih$wooUtfa namisflMtace, msves ceaieito be the suljeet of some impMtl 
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either the exportation of wool, or the importation of woollen cloth was pro* 
hibited; or the length, breadth, or weight, of both narrow and broad cloths, 
regulated by act of parliament— or the export of nndyed cloths was pro- 
hibited—or an eiq^rt duty placed on woollen goods exported— or the cupidity 
of the sovereign as in the case of James I— or the exigencies of the monarch, 
as in the case of Charles I, granted monopolies, inimical to the interest of 
the manufacturers; and it was not until the year 1833, that the lastyestige 
.ef these restrictions were removed, and the woollen trade left free and 
•unfettered. 

As there will be various machines exhibited in actual operation, showing 
ihe process of the manufacture of cloth, and other woollen goods, we will 
confine ourselves to a mere sketch of the processes employed, premising, that 
previous to the introduction of the cotton-spinning machinery, to be noticed in 
a subsequent article, aU the wooUen yam of the kingdom, was spun by the 
domestic spinning-wheel ; the woollen manu&cture therefore^stands indebted 
equally with the cotton, to the genius and skill of Hargreaves, Arkwright, 
and Crompton; whilst the application of water and steam-power, the intror 
dnction of the power-loom, gig-mill, and shearing-fhunes, together with 
improved processes of felting, dyeing, and finishing, have enabled us to 
make a superior article at a far less price than formerly, and to enter 
into successful competition with the foreign mannfacturer, although still to 
some extent dependant on foreign countries for the wool best ^adapted to 
the manufacture of goods of the finer qualities. 

In the manufacture of woollen cloth, no small amount of knowledge and 
skill is necessary: the processes being not only numerous, but requiring 
much care and attention. When . a package of wool is opened, the ** sorter" 
separates it into various sorts or qualities ; it is next scoured in hot alka- 
line liqour, and washed in running water, and if intended for wool-dyed cloth, 
it is then dyed. Tlie next process is that of " willying,'' or *^ devilling," in 
order to disintangle the locks of wool, and loosen the fibres, which are then 
sprinkled with oil, to render the wool softer and more easy to work- The 
next process is that of " scribbling," by which each individual fibre is effect- 
ually separated, and the wool assumes a light fiocculent appearance. By the 
aid of the " carding-machine,*' the fibres of the. scribbled wool, are brought 
nearly pamllel to each other, and rolled up into the form of a pipe, the object 
being to make the fibres interlace each other more readily and completely, 
in the after process of fulling. By means of the slubbing-machine, these 
pipes or cardings are joined together, and spun into continuoas lengths • 
a pound of wool in general, yielding several thousimd yards of " slabbing.'* 
It is then spun by the spinning-machine into yam, and woven by means 
of the hand or power-loom, into doth. The cloth when woven, is ^^ milled " 
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or " foiled," with liquid soap* and fnller'g earth, T}y beating in the fhlling 
stocks, "hy which means, the fibres of the wool are made thoroughly to' 
interlace, and by so doing, the cloth becomes greatly thickened, shortened, 
an^arrowed. A piece of cloth to be sixty inches wide when finished, 
most be woven nearly one hundred inches wide, and the length adfosted 




in the same proportion. The cloth is then dried, and if it is to be piece-dyed, 
it then undergoes the process of dyeing. The nap of the cloth is next raised, 
by passing it through " gig-mills," the surfaces of which are corered with 
teazle heads, and the nap thus raised, is cut or sheared, so as to produce an 



* The qaantity of soap nsed in the woollen mannfl&ctuie In 1849 was 13!»064>762lbS4 
the excise doty on which, amoimting to £46,681 19s^ was remitted. 
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tfMorviiKfiiM, bynieaiui ef 4he cvttii^machiaefl. Than «fe «ka a munber 
^mbaar :|^zooeiie9, aU calcnlatecl to give an iai^roTed smfiMa to tke oloth^ ] 
ipab aa iboiliiig it, to impart a certain lustre ; barling or pcking it, ta 
rwnam littb imperfactJong ; inking anj little ootton or linen partiolea, wUoh 
- in thf 4j9i doth, ariang ficom the bags in which the wooLia 




imported; presiing it between hot-iron plates, and smooth miU-boaid^ 
i^eaming, and pasiijing the cloth oyer cylindeis, corered either with bnisbes,^ 
<iir a hind of plash, &it^ 

Hie most complete collection of woollen cloths exhibited, is fttmished lyy 
Messrs. H. J. and D. Nicoll, of Regent-street, and comprises spedmens of 
vpwnds of 200 vanati^ of jCoIou^ teoctiire and finish. 8ome of theae 
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fSpotiBBonvftro Ousnctonzcd' oy novelty oTuiAd^, othon liy oz^pzUiitb ftniiQM 
and^ aappleness^ whflBt osiers, by their brillia&ey and gaodinesa of oolofttring; 
IbBsSt m tOF siippofie they most he manufiftcttired merdy for show. Such, 
BowereTi in not tite case ; doifas of these hrilliant cdoanr are digued 
foriSie £btith American' and other markets, to wMch BEessrs. Ificoil annxudiy 
eiport considerable quantities of woollen cloths. 




He Buecess off the weoUen ok(th manulftotnre, is not diopendait am 
the mere production of superior cloths, but tibe taste and skffl df tinr 
40aigner, in inrenHag new modes and: fStmoB of dreaa, are alsa> iftdis- 
puuMhble. The inelegant^ andj m sone eases, ou*r4 i^ppeazanoe of moiiBnr 
^m^HOk^ hsw neeMwar2l)r ted to t)io iairaiKtion of deiigna lor dieiB, iia 
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which ease and ele ^[faice may be oomlnnedy and comfort and good taste go 
hand-in-hand. The splendid collection of costumes, (of which we give a 
few specimens,) selected from the best authorities, and arranged with 
Bcmpnlons fidelity and correctness, by Messrs. Nicoll, is intended to illustrate 
some of the most elegant and useful forms of dress, which have prevailed 




from the earliest times, and thus furnish the designer with materials where- 
with to improve the costumes of the present day, by the adoption of the 
tasteful and useful of the past. 

It is true, that we too often become deeply rooted in habits and 
prejudices, even respecting modes and forms of dress, and a dread of 
angularity, and a dislike of innovation, leads us to cling to old fashions in 
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diess, as well as to old habits of thought. Much of this, however, has arisen 
firom a deficiency of taste and execution in our articles of dress, and' is 
therefore the more readily to be overcome by the display and exhibition of 
such inventions as those referred to, and which are characterized no less 
by elegance and good taste, than by comfort and real usefulness. In this 




Messrs. NicoU have attained a well-merited superiority ; and 
whether in the robe of the peer, the gown of the clergyman and barrister, 
the dress of the court, the ball-room, and the promenade, the riding- 
habit of the fair equestrian, or the robe de chamhre of domestic comfort, '^ 
in each and all, good taste, correctness of design, and real elegance, are 
uniformly displayed. 
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TSk» fthmptX saaifl of the TfooUen doth maanfiMliimiii Has owiBta^ 
K» Leeafl» Haddersfield, HfJi&x, and Sftddlewtnilii, m Yoskflllrd; Sfenrnd* 
and Woott(m-imder-£dg6, in QlouoeataKshisB ; taai Wtmmi Bradfoit[« imtl 
ll»9rl>n^) in WHtfliilre. 




The cloths manufactured in the two last named counties are denomi- 
nated West of Englaiid cloths, and are siapeiiar in quality to tho^e of 
Torkfihire. Paisley, GallashieUs, Ha.wick, bsA Selkirk, in Bcotitan^* 
produce tweeds and tartans. With regard to the other biaaches of the 
woollen manufactuze, It wlH be sofficiaat mere% to mention, Sochdalet 
and North Wales, as the seata of the flannel maBufactnze ; De^vshury^ 
Witney, &c., for blankets ; Leeds and Huddersfield, for wooUfia doaking; 
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Kallfia «Dd BoebUe, fat serges ; and Bndfoid, HidS&K, IM^tik^ 
Bik^{|e}r, &CU, m the pcinoipdl seats of tiie manii&otun of analiBMSt «idkM 
%«riet]F of irentedH»tiiir goods, oomfiMed either entirdy ef iraplaad-'eoMM, 
«r ifool and «Uk, of wed, sfflc, and eotton, or of alpaca and^noliair, mind 
with cotton or silk, the trade in which, under the naaieof merinoo, deialBMi 
'tM^ges, camlets, coboorgs, Orleans, and- unioii clotfas^ a^^aca lusteft'' and 
nDGtares, has increased eexsonsAderabl)^. Bradford; HodderaAeld, aadL o w U , 
areitiie chief seats of the mamifsctwe of wooUen jams. 

We notice that the maniifiMrtaxeni of 9tiDiid have eaniad off the ] 
offered by Messrs. Btdl and Wilson, for the finest cloth and 
AMMifiketored in England, the geld medal having heen awarded toMtesrs. 
J. and D. Apperfy^, for the formefr, and to Mr. W. Helme, fbr the laftlew 

In 1S50, there were imported 72,674,483 9bs. of sheep and lamh^vWOit, 
^ whidi 14,054,815 fiw. were reexported ; 1,652,295 fts. of Alpaoa aoal 
Utaaa wool, of which 333,859 lbs. were xe-exported. Of woollen mamte- 
fives not made up, there were imported to the value of £535,4581, of whidi 
iEn5;509 were re-exported. Of articles or manufaoturea of wool, whoUjor 
in part made up^ to the value of £146,583, ot' which £135,952 were intend 
i»r home consumption, and £11,584 eiqtort d. Of sheep and kunM wool, 
ef British and Msh produce, there were ex orted, in ISSO, t2,0(K>|d59^Blh, 
of tile declared value of £623,964. Of woe Ijen maDufkctnres^ entersi h^ 
tike pi^ee, 2,778,724v pieces., of tiie vahte o. £5,388,062 : dittos entared.bj- 
the yard, 63,731,053 yards, of the value yt £^876,848. Of ail. odte 
descriptions (except stockings, elsewhere mentioned), to tile 'valna.cf 
iad0,467. Of wo^ea yam, 123,151 cwts., of the value of £1,451 i093: 

Total value <^eaEportsofwooIfen goods ondyam m 1850, was £10^035^961^ 
and £8,432,496 in 1849. lite total value of the wooUen tssds of ttt 
poultry, is estimated at £25,000,000 per amwm. 

The number of woofien fiMtoriefr in tfaia oountry is 1,497, oontaaiiag 
1>595,278 spindles^ and 9,489 powers-looms, the moTUg^ power, ell the 
loaaolnnery being ^steam, representbig 13,455 horse-power, and; w«tes, 
8,689 horse-power, and the mimber of persona employed, 74,4434 I^ie 
■wmber of worsted factories i» 501, containing 875330 sfondks, and! 38,617 
poweff4oom», worked 1^ steam of 9,89&, and water 1,625 horse-powvr^.and 
employing 79,737 persons. 1^ to these we add the great body oi hand^afiW 
weavers and persons employed in making and repairiBg machliiefyf.niDAal 
of more tiian 360,000 w^ be obtained. 

The UiBted States of Ameriea, the Hanseatie Tenms, British Neitii 
Jtoerica, Australia, Holland, Belgium, P<HrtngaI, l^key, C^tiinaBtal 
Hktta, Chitta^ and the South American Btates^ are the coonladeR tfii irtack 
we eoEport the largeat quantities of our woollen manu^ustnves. AnHtialia, 
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ibe Hanfleatic Towns, British India, the British possessions in South Africa, 
and the Russian ports ¥rithin the Black Seas, and Buenos Ayres, supply 
us with a large porportion of the foreign sheep and lamb's wool used in our 
xnanu&otnies ; whilst Fern and Chili furnish us with the produce of the 
alpaca and Uama tribe* 

Oar chief supplies of foreign wool were at one period derived from Spain, 
and Bubsequentiy fix>m Qermany, but the rapid deyelopment of our colonial 
possessions in Australia and South Africa, has led to our now receiying by 
fax our chief supply of imported wool from those quarters, as the following 
aooonnt of the importation of 1849 will clearly show. 

The wool imported from our colonies in Australia, which, in 1815, 
amounted to only 73,171 lbs., is now equal to upwards of 35,879,971 fts. ; 
while the imports from Spain, which in 1815 were fully 6,627,934 lbs., have 
now dwindled down to 107,559 lbs. In the same period from the northern 
towns of Germany, the imports haye reached as high as 31,766,194 9)8., 
but do not now exceed 12,750,071 lbs. From other countries of Europe;, 
the quantity received in 1849 was below the average of the last ten yean. 
The produce of the Cape of Good Hope has increased from 23,363 lbs. to 
5,377,405 lbs. ; that of the British possessions in India from 3,721 lbs., in 
1834, to 4,182,853 lbs. in 1849; andfiom South America the importations 
in the same period have shown a large increase. The total importation of 
wool into Great Britian in 1849 was 73,768,647 lbs., of which, as has beea 
preriously shown, 41,257,466 lbs. is tLe produce of our colonies in Australia 
and the Cape of Good Hope, and of the remainder about 22,653,631 is the 
produce of countries in which our manufactured goods find a ready mari^et 
in exchange, while a comparatively insignificant portion is drawn from those 
countries in which heavy duties or other restrictions are^ placed upon goods of 
British production. The value of the colonial wool imported exceeds three 
wm11'<«m sterling, which amount is expended in payment for British goods. 

In 1850, there were imported into France 50,455,104 lbs. of sheep and 
lambswool, and 2,284 cwts. of woollen goods exported. The value of the 
woollen goods exported in 1849, was £5,200,000. 

Sedan, Elbeuf, and Louviers, are the principal seats of the woollen doth 
manufiKSture in France ; whflst Castres mostly fiimishea merinoes and 
fimcy goods. The estimated value of the woollen cloths manufactured is 
Fnnoe is 800,000,000 francs (£12,000,000) per annum. 

The mousseline de laines, and goods of wool mixed with cotton or silfc, 
are made principally at Boubaix, Paris, Bheims, and Amiens; and the 
annual production is estimated at 180,000,000 francs (£7,200,000.) Large 
quantities of woollen cloths are manufactured at Yeryiers, in Belgium; 
aadat Alxle ChapeUe, and the district of tiie Lower Rhine, in Prussia. 
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SILK MANUFACTURE. 
Fahncation de JSoie, . JSeiden Manufaetur, 



The Bilk manufacture of England is by more than two centuries the 
junior of the woollen manufacture, having been introduced in the 15th 
century. Like its elder sister, the silk trade has been the subject of 
legislative interference and protection, which has opened the door for fraud 
and smuggling to an immense amount, and been detrimental to the interests 
of the home trade. The abolition of the prohibition system in 1826, and 
the liberal measures subsequently adopted, have materially improved, 
instead of injuring the trade ; for whilst in 1821-2-3, when the restrictive 
system was in full rigour, the raw and thrown silk imported did not exceed 
2,329,000 lbs., the importation of 1850 reached 5,427,543 lbs., nearly 125 per 
cent, increase upon the quantity entered during the existence of the monopoly. 

Whilst the raw material in the cotton and woollen manufactures comes 
to us in the form of short fibres, requiring to be spun into a continuous 
thread, in the silk manufacture, the spinning process is performed by the 
silkworm itself, who presents the material in a continuous form. The 
worm having been stifled in the cocoon or egg-shaped envelope it has 
fanned, the floss silk forming the external soft envelope is first removed, and 
afterwards brought to . a manufactured state, by the process of silk spin- 
ning, while the cocoon itself passes into the hands of the silk throwster, 
who winds off the thread of several cocoons together, passing the combined 
thread round a hollow frame or reel ; the original silk filament as elabo* 
rated by the insect being so fine, as to require nearly 500 miles of length to 
weigh one pound. 

The hanks of silk thus produced fiK>m the cocoons by the silk reelers of 
Italy, France, Bengal, China, and other countries, form the commodity 
which arrives in England under the name of raw nlk. That which is 
imported under the name of throum silk, is the article after having been 
worked in the silk mills of foreign countries. The quantity of raw silk 
imported into England in 1850, was 4,958,017 lbs., and of thrown silk 
469,526 lbs., and as it takes 250 cocoons on the average to weigh one 
pound, the average quantity of silk imported as above, may be considered 
as the produce of 1,856,885,750 worms. 

The processes which the raw silk undergoes in its passage through the 
rilk miU, depend on the purposes to which the sUk is to be applied. The 
principal operations axe those of winduig, deaniug, doubling, and twisting 
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or throwing. The process of winding the silk, is accomplished by placing 
the skeins or hanks of raw silk on swifts, whence the silk is wound on 
bobbins four or £yq inches in length. The cleamag process comes next, 
hj which the removal of all impurities or irregularities is effectedf and 
the diameter of the thread rendered equal ; it consists merely in passing the 
silken thread through a cleft in a piece of steel, so adjusted in size, as to 
afii^w liie thread in its proper state of thickness to pass fx«^ tliiou^^ 
hot to ^tain and remove all asperities, roughnesses) and ^egularitiisfr ef 
snrfaee. The silk, called in this state dimb 9iitgh&^ Is -now ready for ili»^ 
wewning of gauze and other thin fabrics, lax OTde» to fwepare tbe fs3^ 
thread fttr the weaving of ribbons and conmKKn sfilUs it must go througib 
the. additional psocess of twisting or throwing^ which lii'soeora^shedby 
pasceuog^ the thmad from a horizontal revolving bebbiB, fixed' on spkidles, 
thwni^ a loop or eye attached to one end, and fastened to a statknarji 
TfiDlical bobbin; motion being given to the appaiyilias, ^» thread heooneft 
'vi«Qfiind on tlie vertical bobbin, by the rotaUonof t^ Ut^e 1q<^ appacatus^ 
called the ** flyer," round this bobbin, and a tm^ is- at the SMoe t&iior> 
iinfiarted to t^ thread. The hardness or clos^ss^ af tike twist cab^ be 
regulated by the silk throwster at pleasure, by varying the velocities of tiier 
tiro movrng parts. This silk is called thrmm singles. The silk ttoa2 
usiod for the w«ft or cross threads of Gios de Ni^les^ velvets, flow43md sillai^ 
and the best varieties of silk goods is called tramsttk. In addition- to tto 
pwricKos opeifitions, it goes tiurough the proeesa of deub^g, or oombiiiiBg' 
two or more threads into one, to inerease the stse&g^ or thldbiees; 

Anoth^ kind called orgimzim, be»des being wound, cleaned; and^ 
dbuUed, is twisted or thrown twice, the &rst twist being like tlie yamat 
wbioh form a strand, and the second like the stvandswldoh foinn a sopo^. 
tUs. forms a hard and compact thread, and is used as the waif or Ibng 
threads, for the same kind of goods as those which have tram in the wstft;. 
Sawing sUk, is formed of compound threads of silk, w4Hind, cleanedi doubled, 
and thrown with a special reference to its ultimate use. The dyeing ear 
bleaching of: the silk is generally, effected iimiwdlafcgjli^ or soen after tho« 
tnssting is finished, having psevioiisly been passed thioiigh the soevixiiig' 
piecess, which conosts of boiling the thread three erf^ux^houvs in stsepg' 
aosp* and water, by which the gummy matter is diHioi}Ked, aaad thesilk 
rendered, soft and glossy. Derby has oentimied to^ he Khe principal sanfc^ 
of the sUk-throwing trade, ever since its introduction Sato this eountty Cfom 
Italy. The average weekly quantity of raw silk thrown in Derhff i*- 



* The qoantitj of soap used in the silk maoufskctuTe in 1849, was .l,601,471Xbs^ the 
eidse duty on irhieh, amounting to i!,l^\ 15s., was remitted. 
Fl 
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XLfiXyJib^ Thm ^Sk k mm tmOf far iho wanren «o4' aoowdiiig «o iM 
lBM4oaif}iial]tiflfti8Miift telluMpk^ tbe diffesflntklAilivf naMir- 

teteiedi j^ goDda an pmpaaed. 

TiMwamafiQC aift gM<^ ifrpitfiMtsndbiiHihe nna m^^ aa thatafaottoa 
and' woo&tt &brics. In BpiM&bMs, tho-waaTOis 'wmrk in their owa famuoa, 
ani ^nplbsr tita han^kieaa for Hm&t ^lasn goads, and the Jaoqnavd loom fior 
CKB07 goada^ Ik Maaahaatar, Dezhgr, and otibQr>|ilaoes> tlia power-teaati huk 
Imm aBQcaufi]ll7ap|diad.to tha ivaavaagrof aOk gaoda. AMMmgh the chiofi 
part of tha nlikoiia piadiMwr! at Covoalvy and tlia annxmndiagdiatzioi la 
fllBl a domastiG aMmitetaia, yat the fiustfoy ^jrattai and tha poirac4iMW 
tm gndaatty baiiig'iiilrQdtiaed, 

Jlm^^bM Jaaqnasd IooBB-in]l ha 8ho'wit<i& cqpoatioB afe tha Bxhibition, wo 
natdiOQ^OMll tiba attanHkm of.tiba viailorto tha haaiily of tha silk and' other 
likdaff okaiaad hy itaaaa. By mmg» of an jastmrnenfr eaUad a panto- 
giapit, exqidflifto anihfaidarf la peDdaced.ln plain aUk g»oda after waarmg^ 

Hnead sombo^ he lenaikod tha^ plain adk, Hke othescwyfan fiihrioa*^ 
oenaitt of teaada oMMnng each oOier a^ xighi angles tibta ^lang* thnada'* 
hahig techBioaljradM* Hie toorp, and Hia enoea thseadatiia dkw* or to^. 
On uuipeotiBg^eitil&egr talk ortsoMon relret, it wili^ at enoe he oviikintv that ijb: 
possesses somaad&ittbBal foa^iue in ita oonalnietlon* iithioagh the haek 
of te Toltvt shofwi the wop and shoot., nitii mora or ksa- diatinatness, 
tha ftae pmaenta the appeaianea of a ediortahag or ** pile/' as it* is tanaad^ 
fbiming' the chaowteriatie of thiaelass of goods. We have no sp^oe to g»' 
into the mianto of the parooaea, hafcire nagr just si^, tha^ this '' piW ia: 
ooeasioned hy Ae insecftlte ef short pieoee of silk-thready donhled nndnr iha 
shoot, forming a series of loops, standing up fmm the aarfiiae of the aiikt. 
iwid hy SuhsaciQeniiy cntting tbeaa loops^ witii a sharp instnoMnt, eaUed a 
in»aii Ihe pale ia prodmadk It ia efHuadered tb anMnnit to Aymy good 
dasr's woiic, whan aa macbaa one yard, of plain Teiwihaa heen woren.. 

We must not omit to mention, how the resources of madam mannfiM>*. 
tmrlng skill, have haen snoeeasfal^rhnrng^ to hear in working up the floss 
8^ ft>imhig iiie onteroovanhg-of: tha qdqood, and tiie waste j^ndnoed in 
the several operations of apmnihg and throwing, wa hare before msntioAoi*. 
This formerly useless material^ is nowspun into yam atManoheafcer, for cheap 
dianrla, handkemUafo, &e., opening np asx' entirely new hianoh of nanu- 
X mature. 

Iii'1850, there were hnportad of ailk manafinetnres of Bnxopeft SOM^^ Aa» 
weight of silk or satin broadfitofik, of which 177,501 &s. ware entered for 
home consumption, and 139,368 fts. warn expertad;. 280,288' lbs. of silk 
or satin rihbona'imported, of which 167,^66 fi>s. wore entered for home oon- 
anmption, and 112,102^ exporiad; 6,848 Ikik of ganan oar oiBpalw>adatiil& 
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imported, of whicb 5^9 lbs. were retsined for home eonsunption, 4Uid 1,731: 
exported; 44,631 lbs. of gauze orcrspe ribbons imported, of which 42,796 
lbs. were retained for home oonsomption, and 79 exported ; of ganxe mixed 
with silk, satin, or any other materials, in less proportion than one-half of 
the fiibric, viz:— Broadstnffs, 4 lbs.; Bibbons, 2,511, of which 2,488 
were retained for home use, and 21 exported ; of Telvet Imiadstaffs, 27,674 
lbs. were imported, of which 26,397 were retained Ibr home consumption, 
and 1,841 exported ; of ribbons of yelyet, or silk embossed with Telyet, 
16,675 lbs., of which 16,043 were entered for home consumption, and 1,063 
exported; of plush for making hats, 138,909, of whi<^ 135,029 were 
retained for home use, and 3,880 exported ; of silk manufiictures of India, 
715,739 pieces of bandannas and other silk handkerchiefs were imported, 
of which 221,417 were entered for home consumption, and 410,473 exported. 

Of British and Irish silk manufiftctures, there were exported in 1850, 
of silk only, — Stuffs, handkerehiefs, and ribbons, 424,073 lbs., of the dedaxed 
value of £487,941 ; of all other descriptions (except stockings mentioned 
elsewhere), to the value of £186,288. Of silk, mdxed with other materials, — 
stuflb, handkerchiefs, and ribbons, 760,417 lbs., of the value of £328,966. Of 
all other descriptions (except stockings), to the value of £23,867. The total 
value of silk goods, twist, and yam exported, was £1,265,451. 

The number of silk factories in this country is 277, containing 1,225,5^ 
q»indles, and 6,092 power-looms, the moving power being — steam, repre- 
sented by 2,858 horse-power, and water, by 853 horse-power. The number 
of persons employed in these fiebctories is 42,544, and if to these we add the 
persons employed in the various branches of domestic silk manufacture, the 
total number will amount to at least 70,000. 

We are indebted to Italy, China, the East Indies, Turkey, and France, 
for supplies of raw silk. The prindpal matkets for our manufactured silks 
are our North American colonies, the West India Islands, and the United 
States of America. 

The principal seats of the rilk trade in England, are London (Spital- 
fields), Manchester, Macclesfield, Gongleton, Leek, &c., for plain and fancy 
'silks, velvets, &c. ; Paisley, Norwich, &c., for gauzes and crapes; Derby, 
for silk-yam ; and Coventry and district, for ribbons. 

Lyons, Nismes, Avignon, and Paris, are the chief seats of the alk maaii« 
facturo in France, the neighbourhoods of St. Etienne and St diamond 
supplying the market with ribbons. French silks and ribbons of the value 
of £791,711 were imported into England in 1849. 

In 1850 France imported 4,881,406 lbs. of raw silk, in addition to her 
home produce, and exported 4,095,840 lbs. of manufactured silks. The 
value of manufactured silks exported in 1849 was £7,240,000; of raw silk 
£160,000 ; and of dyed silk £120,000. 
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The total value of the cdlk manafactnred in France, is at present estimated 
at 300,000,000 francs^ or about £12,000,000, one-third of which consists of 
^ the value of the material used, the remaing two-thirds of value, being added 
for labour and profit. The result of the manufacture in both countries is 
placed in very striking contrast, by the. fiict, that whilst two-thirds of the 
silk goods made in France are exported, leaving, consequently, for the use 
of her 86,000,000 millions of inhabitants, silk fabrics far below the value of 
£4,000,000 sterling, the exports of English made silk goods, does not 
amount to one-tenth of the quantity that passes through our looms, and is 
more than replaced by the goods of foreign manu£Eicture imported for use ; 
80 that taking into the calculation the difference in the number of the 
people, and the greater cost of production, the consumption of silk goods is 
more than five times as great in the United Kingdom, as it is in France. 
Not the least surprising of the effects which have followed the total alte- 
ration of our system in regard to the silk manufacture is, that of our now 
exporting silk goods to France to a considerable amount. In 1849, the 
value of silk goods exported to France, amounted to £159,973, being more 
than three-eighths of the whole value exported to the Continent. The 
Anperiority of the French weaver which existed for so many years, is now 
almost entirely removed, and as regards the texture of silk &ibrics, the 
produce of the English loom is fully equal to the silk goods of our neigh- 
lionrs. If we are behind them in any respect, it is in the invention of 
patterns, and the combinalion of colours ; but these deficiencies are being 
fast remedied ; we can get the raw material as cheap as they can, taking 
tme quality with another ; we have better machinery ; capital in greater 
abundance; while our manufacturing skiU, and commercial enterprize, 
enables us to set all other nations at defiance, as regards the great pro- 
ductions of manu&cturing industry. 

It may not be uninteresting to mention here the results obtained by 
M. Nourrig^t, a Cfdiivator of silk-worms at Lunel, in the department of 
Hetanlt, in France, during the last year. From 24 ozs. of eggs, he 
obtained silk-worms sufficient to produce upwards of 82 cwts. of cocoons, 
the worms requiring for their food 640 cwts. of mulberry leaves, or 100 
leaves ibr every 5 of cocoons. The cocoons were sold for £306 10s. ; the 
expenses were £108 58., and the net profit £198 10s. 

The successful results of the experiments of Mr. Felkin, the present 
Hayor of Nottingham, in the rearing of silk-worms, and the quality of the 
iOk obtained by him, leaves no doubt of the possibility, where labour can be 
obtained at a cheap rate, of obtaining a large supply of raw silk in our own 
country. 
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^^aibricathn de Cotan. BanmwolUn Mtmuflndtm. 



As it will be impoaaible fully to iUnstmto ihift ommbI important^ l»aiM&af 
monulaDtuxe so as to giT» the yisitor axr^ oonect ideft: «C its esteoi ^ni 
isalize, we propose to fiumish a few pKctkmlai^ rekitiirat tD* tbe^ pttiti aiui 
present oonditioii o£ Hue ootton mannfMtunre of our. own. ^omitiT^ witfe 
remarks on the extent o£ this manii&otuno. in some other epunlnei^ 

Fortunatdj fiir the ootton maau&uotore of Uikocmntiy^.it has II0VK 
been like i^e wocJien and silk ma&nfactureST^e ol^ject' of legpskitiive 
protection; tiie ootton mann&otlxreni hayevtber^axe^ been o^^e^lo put 
fortii aU their pawenH-to aTail tbemselires of ev^^T- zesQiufiA of mtsm^ 
amid of ait — and tiiie con8eg[iienoe ha& been^ that they hai^ miaai tibia 
Batish cotton mannfactere from a sabardinateplaeeito thai'of tibefiiait 
lank in the manufactureB of the world* 

Up to the year 1760, tibte machines used^ in- the ootton mannfiafitee is 
^gland, were nearly as simile as those of India, though the loeBt wa0<M0tt 
perfectly and strangfy oeoistnicted, and eard» ftsr oomHng.the fsoittm bar 
been adopted &om tixe woollen, manufacture; But the great impediuMvi ^ 
tbe progress of: tiie ootton manu^BctiirB^ was the impossilnlity of oblnriwwtg 
an adequate suf^ly of ysm, since every thread used in tbe mawifaetee cC 
ccEtton, (as w^dl aswool^wx^mted, and flax,) Huougbout 1i)e world* wasspoft 
singly by the fiogen of tbe spinaier, with t^ aid (^ ihat elass^eal iawtxQt 
mentfthe domestic qmmingr-wheel. The one^thiead wheel, though taimf 
from morning to night, in thousands of .cottages^ could not. keeip paott eitiwr 
with tbia weaver^ shuttle oar itie demand of the merdiant» Ge(BiH»JGrte|»ped 
In to remore the difficulty, and gaire wings to a< mami&oture^ wbiab bad 
been eoceeping on the earth. In 1767; an eigbtrhanded> spinfltei: spnuig 
&om the genius of Ha]i^reaTes ; and the/eamy, witk s4illiTifflip>aaihig peweo^ 
made its way into common . use, in spi£e of all oppoeitioKu In 1738, a neobftr- 
sical contrivance was invented by John Wyatt^ of Bir»iRgbasit 
patented in the name of Lewis Pajil, by which 20, 50, 100, osr even \*f^ 
threads could be spun at once by a single. pair of hands*. 'Biainnention, 
however, slumbered for nearly thirty years, when it was estber ]je-dlie0«eixA 
by Aikwright, or what is more probable, its principles come aoeidtotelljr tt 
bis knowledge. The keen aagaei^ of Aarkwrig^t soon appsecfiatoii its 
value, and his perseverance, good fortune, and talent, enabled him bj its 
means to enrich himself and his coimtry. Weavers could now obtun an 
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i«yiiMiitod snn^r ^ 3^<i^ tktknmmMi pate ; muoAt^tamu^ wtHnk «i» 
wftrps of cotton, wlich were much cheaper than tha Ibma. wwpt J h uualy 
Wfloy^d; Qi#(» ftd»»es.«0iiUl be «Qld>diei9«r» and tiie dlonmid fcr 4fcem 
stoaiiiily uuneoMwd^ law tetoigr i^fatsm oov cammeBoed: iit Kni^and, nA 
IWE^e mi^ ymmvnMl lor tike mMifaetare of ooMon, (pood*. fSira yatM 
]«!»> the hKfifff tlMN^^tof oomhining tiieM two inventeis io pradlu»4i 
Dkiidi moiQi effioiant tb«ft ekfam^ atanok the ndnd of erQM|itDB,,«Ai«^hgr* 
parfitKstij^ onpoal/ QootelM«BeQi eflMed the ludon* Arom SO apadlM. tUii 
muMM waa hnngshil^ B^' mora finbkhed. medurnkm, to ^dnlt of IfiNI 
fl^dleEH and iima taasvoite' a flv«-fold pofwer^ Befine Hia .^Mo^verj ef 
the mule-jenny i <^r tmde of Crompton, it was supposed uzqmMifik» tospitt 8d 
hanks to the pound, hut now as many as 520 hanks to the pound have 
been spun, eaeh^ hank maafluzing 840 yards, and foaning together a 
thread of upwiudft of 248 mHoa ia length. The ap^iUcation, tot of water- 
power by Kelly, and subsequently of steam-power, by Watt, as a substitute 
for the toilsome method of taming the machine by hand, gave a further 
impetus to the developmeat of the cotton manufacture ; and the invention 
of ti&e poweihlofloa by^ Gadwright, and the sucoessiTe improvements effected 
h^ Boberia aad oHiers, in the Qomtmctian both of ^e mule and the power 
Iflwim, h%ve prodiMJiod effiaotg, whose influence have been most marvellous in 
««CPiieiit}B|^tib» wealth and peculation of the country. 

The eottan i» bioag}^ to the mill in bags, just as it is received ftam 
ISgypt, India^ or AmedoAt and is then stowed in warehouses, being arranged 
aocesding^to the countries fixim which it may have come. It is first paaaed 
tiltewigh^e «;iMpt9, whftoh» by its revolring spikaa^ team open the cotton, 
ami by ^e blast ef a.Qpiiier£Ql iaa,. frees it from most of its dirt and seeds. 
H ia tiben taken to tiia actttaiUng machine, in which it is sulgected to ba 
bcnfcen by metaUid hladee, revolying in an axis at the apead. of from 4,000 to 
7,000 reiwilii1liaa« in a qunute, so that ^e fibres are opened, and the aeada 
and dirt fall down through . a dwoaa of wire-work. It is then taken to tiia 
appeadingy or Itt^jiSis^ maiQhine4 in efder to be opened) cleaned, and evenly 
spiaad. By the eisedinip engine the fibres are combed ant, and laid paxallal 
tD eaoh oiher,.aiid tha'Aaaoe is oeoiq^eased into a ^ver. 

T^faa slliserisrepealadly diaxm and doobbd in Htd dsawtag-ftama^. m 
ovto to stnu^ten tha^fiteos saoia parfootly, and toa^usiiaa tiia gxist. Tha 
imm$. maohtna) hyt laaima of soUom ao&d ajfiiidlas* produaea' a caana andr 
loaaa tloead, yihS^^ H^ male ar liaosde spina into yam. Tb maka Aa 
imusj^ the twist ib twunfoiarad from oops to boMbtna by Hie wtndiiig machiata^ 
aRd:finmi the bobbias at tbe wasping aoiU to a oyHndrio^ beaail this 
ksjsig taken to tha dfoaaingrmaohine^ tlia waxy is siaed^ dnsaad, and i 
olpon the weaving-beam. Tha lattar ia tiwn. plaosd i& <i»a hand, ortto 
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power loom, by which machine, the shuttle being provided with eops oT 
weft, the cloth is woven.. 

• For siiang the warp, a paste made of flonr and water is employed, and' 
a calculation which has been made as to the quantity of floor thus annually^ 
consumed shows, that 250,000 power looms, (one-half emi^oyed on heavy^ 
and the other half on light goods,) and 250,000 hand looms, together 
xeqnixe 71,500,000 fibs, of floor per annum, which, at 35s. the sack of 
280 lbs. is equal to £446,874. If to this we add one-third more for floor 
used in the process of bleaching, &c., we obtain the enormous amount 
of £595,832 annoally reqoired to be spent in this single department of tbe^ 
cotton manofacture> 




TUB ABOVE BNGSAYINa EEPBB6BNTS 

RYE'S REGISTERED TAKING-UP ROLLER, 
For power looms. The object of the above roller is, to supersede those made 
of wood, and covered with groimd glass or emery. The frequent com- 
plaints of the timber giving way, and the covering coming off, rendered 
it necessary to invent something that would stand all temperatures vrithout 
flinching. The above roller is made of cast iron, chased from the centre 
right and left, and afterwards fluted. It thus holds the doth without 
slipping, and, at the same time, tends to stretch it wider ; it also answers 
well when wet weft is used, the roller being varnished to prevent rust. 
Upwards of a thousand of these improved rollers are now in use. They are 
manufactured by Messrs. Sevill and Woolstenhulme, machine-makers, 
Oldham-street, Manchester, who are well known for their manufacture of 
carding engines, power looms, patent sizing and warping machinery, 
steam engines, &c., of very superior construction. 

In a cotton mill containing 50,000 spindles, 700 people are sufficient to 
attend to the various operations, and by the assistance of the steam engine, 
are enabled to spin as much thread as 200,000 persons could do without 
machinery, or one person «an do as much as 266. It would require 
75,000^)00 persons to accomplish by hand, the cotton spinning at present 
effected by machinery. Each spindle in a mill will produce between 2^ and 
3 hanks, (of 840 yards each,) which is upwards of 1 jt mile of thread in 12 
hours; so that the 50,000 spindles in one mill alone, will produce 62,500 
miles of thread every day of 12 hours, which is more than a sufficient 
length to go 2} times round the globe. In 1760, there were about 40,000 
persons employed in the cotton manufacture. 
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The raperioiity of tiie cotton manvikctaxe of Inctta, is dae to a physical 
cvgaaizatioa in the natiyes, admirably suited to the processes of spinning 
waad weaving; to the possession of the raw material in the greatest 
4d^nndanoe; to the possession also of the most brilliant dyes for staining 
and printing the doth ; to a climate which renders the colonrs lively and 
dviable ; and to the hereditary praedoe by particnlar castes, dasses, and 
fiunilies, both of the mannal <^rations and chemical processes required in 
tfie mM»ifactnre» It is to these causes, with very little aid from science, 
and in an almost barbarous state of the mechanical arts, that India owes her 
long supremacy in the maaufiusture of cotton. This effeminate people are 
ifemarkaUe for the fine sense of touch possessed by them, which is alto- 
gether unriralled ; the flexibility of the fingers is equally remarkable. The 
women spin the thread destined for the cloth, and then deUrer it to the 
men, who have fingers to model it as exquisitely as these hare prepared 
itr The rigid dumsy fingers of an European, would scarcely be able to 
make a {aece.of canyas, with the instruments which an Indian employs in 
making a piece of cambric muslin. 

Bengal is celebrated for the production of the finest muslins ; the Gor- 
romandd Coast for the best chintsses and calicos; and Sunt for strong 
and inferior goods of every kind. Table-doths of superior quality are 
saade at Patna. The beuinsj or basaifiets, come from the Northern Gircars ; 
Gmdayar furnishes the beautiful handkerchiefs of Masoulipatam, the fine 
colours of which are partly obtained from a plant, called chage, which 
grows on the banks of the Krishna, and on the coast of the Bay of BengaL 
The chintzes and ginghams are chiefly made at Masoulipatam, Madras, St. 
Thom6, and PaUameotta. The longdoths and fine puUicals are produced 
in the Presidency of Madras ; the coarse piece goods, as well as common 
muslins and chintses, are extensiydy manufactured in the district of which 
Susat is the port. 

The British navigator now brings the cotton of India from a distance of 
•eireral thousand miles, manufactures it, carries back the manufactured artide 
to Ii;idia, and, in spite of the loss of time, and enormous expense incurred 
by this voyage, the cotton manufactured by the machinery of England 
becomes less costly, than the cotton of India spun and woven by the hand 
near the field that produced it, and sdd at the nearest market, — so great is 
the power of the progress of machinery. 

The natural and physicd advantages of England for manufacturing in- 
dustry, are, probably, superior to those of any other country on the globe. 
The districte where those advanteges are found in the most favourable com- 
Unation, are the southern part of Lancashire, and the south-western part of 
Yorkshire, — ^the former of which has become the prindpd seat of the cotton 
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teattnfilctevi At tbn^ oaa&Hm ot CShMhiio, BarfagpaliiBB,, vrnk'S Mafik unr 
ldbim;i and ia Eenficewahini asd: T.wwriwhiris In^ BMteid^jiL d^vIApII 
dMotfte an likevdao aaate aC tUft teuMit «£ ininakiy, adfaiittiii» oft • 
aiflBilar itatnse ara fimnd; teniglt not W: anaKl aleaa* eoMealrateb a» in 
IdHMTnahire.. "Biaaa advaiiftagea aroi alwMiiianffB ' afi watai -iiaiBiEg. goai 
an^pl^ of Qoal. ibr foal;, and^ inni fte laackdmgR^ arilli a &u aadto M &afy 
witer for dyviag^ and Uaadhiag «f«K«kii»t8; MawdlMtegv €tlta9vi«» (SaflUa^ 
CWaleyi Preatosifiaid La noa rf iga geaasa^^ am^liiepriinipaL'plMAaifrwiiiDil 
Hiift importaat maamMxae hi looatadi 

The fdilowiiig aceofont of ^tiie impofrtatioiui aatd eqiagUt to a a 
mUk ^e cotton mamiiSBCtiire in the year X80d| ia ttkexi ftma: 
aanrces;--.fiR2K>risJ^Baw ootton, 5,984,798 owts* (i^;aiBat;6;74&,2fid4n«lK in 
I04&). €ottonyam,905,966lbs., of thededazadyalneof je9T,&d^tw @ottbff 
waimfactmrea not made upt^-^SasI India pieee goedsv IfiBfOlO' pieoaa* oi liitt 
value of £68,938. Otlker arddes to the ^aiue of Je297,17d. Giottoa^maniN 
&BtaieB wholly or in part made np to the value of JB44,81A. JSqm^^*-^ 
Foreign and Colonial manufacture — Cotton maaxa&Oftmea not mada, dpf-* 
Saat India piece goods, 145^95 pieees of the va^ o^ dQfi8i493. Olhei 
agrtfoles to the valne of £98)605. Of cottxm mana|kctiiies ^i^Ujil ot In 
part made up, to the value of £28^607. Cotton yam, 7.7T,9&7 Hm^ to tiMl 
yalue of £81,014. British cotton manufaotures, (exduaSve of laoe, paftaoft 
net, sewing thread, and stockings, an aeoount of whidi inJI iqpipearlJi ihfi&r 
pn^Msr place,) 1,358,288,887 yards, to the vahte of ^0,528,150^ Otite 
deaanptions, to the vahie of £386,CI5& eotlcm yarn, iei,438tl^ il»*i 
aialQadai£6,880,948« 

The quantity of raw oottcm oonsiimed in the cotton saaanifoctaM of €HKal 
Sntaln in the year 1850, was 584,20^000 lbs., or neaily 900 tons per dtaiSb 

The total numher of ootton &otoiies. in tittaeonntryis 1^982; oontaii^iig 
20,977,017 spindles, and 249,627 power-looms. The moving power in <ll8aa 
Dtotfttiea is supplied by*^8teain^ r^tresenUng 71,065<h«rae<paw6r, aadwater, 
11,550 horse-power, the total number of peiaons vnpk^ iti thaae ftotoriM 
aneuBtlng to 330^924; U^to tiiesa we add tha^ penotttaiot employ«# Ia 
iMtoxies, such aa hand^loom weavers, cafieo pfiiilea».and'%ers« xoakmMod 
ivpaiiecs of madilaeffy, &e*, a total odT 700^000 waald/he drained 

Tha total value of the cotton goada «ad yaeai axpaiMi ia 1860^ wwa 
£28,252,878; in 1849, £26,775,135. liia aapftdii anfitoyad ik the oattaH 
BsannfiustBre «f Oreab Britownis not lasa ihan iD&S,^«0,00a 

fl^e nceive our sapply of raw aatlo»>ftoin.tiia Uaitodjatatoa oi AjBUuStm 
tiia Eaat In^eai Btaail, aad Bgypt, and espBfitrfmrvaamAi^^ puKhua 
tldeist to tfaa Bl«t IixBea, Bnddl, aadt ISiia^i and^ itt ».lafl»degiaat to 
aliiMrtk affm^ imi of Oia iN^hiteUa f^aba. 
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Tw€ai^fii« jmm ago JumAok iid not y gi cM ^idngtoicottoh fiiolbiy, 
whilst in 1849, 517,00(hcv«». of o«€lm iMM thai yeftr «OBtdiiied ij «« 
;A»wiioMl fiiMiiiaMilqien. The dot>i»mMinihoti«e»ir)Ponfln«i to ijk gtriw 
— .aitne, Kow Ifafiyihiie, YubembI, IfMMchiiiwilg, Bhode ishuul, «bA 
Comeotieiil. The i^naality of taw «oiMiL ceawuMd in ISfiOwag alwil 
; aa8;00fi|0e0 Bn. The nnttto of ipinfflM tsagr be ^bObikM it MOO,IHHK 

The pri&cipel SMit ef ihe ooMon mtamtMmn im Fmioe, is BoooOi 
widioh flyty he^tetmed the Freafth '< Mimheirter." These n» st Boaen mi 
ili ^iDity, 292 fiuftoiles, ynHh 1,890^000 epindlei. Next eonids Malhmne 
ttiid Hi .cBstfiet; then Lille, fit. Qneiitin, md Attlem. The total nonAer 
of i^adlee in the eotUm fiKiiones of itenee, ii ehout 4^00,00^ thm 
QQUttUy of WW eeMm eoniimied in the Ibetariei of Fnoce, in 1850, wiS 
iiioiit ]f<^^OO0,OOOIbi. The oipitd enMsdin tiw mimnfsfltee mirf Im 
eatfnaM at £10,000,000 ; andtthenamMM penons enij^ed aif300v60CU 

'She qnanfeity of saw ootton imported into Emfioe, in 1850, WM 
1^188,806 cwti. (against 1,283,390 cwti. in 1849.) The Tiloe of the ootlOtt 
giod8*ei^p(»ted fiom Fsmce, in 1848, ymn £5,930y000. 

The qnantity of xtm eotton oonsnmed in 1850 hy other mann&ctnriag 
coontries, may be estimated as follows : — Russia, Gennany, Holland, and 
Belgium, 133,000,000 lbs., employing upwards of 4,000,000 spindles; Spain, 
29,000,000 lbs., with 900,000 spindles; the Mediterranean, 11,000,000 lbs., 
with 350,000 spindles; and the cxnintries bordering on the Adriatic, 
45,000,000 lbs., employing about 1,400,000 spindles. 

The first calico-printing concern established in England, was founded by 
a Frenchman, a short time prior to the year, 1700. For a number of years 
the &bric was printed with a wooden block, on which the figures were cut 
kt lefief,— 41 mode of pifaiiing stfll adopted ft)r certain kinds of goo^. 
JitteiBpti were m«de to subititate long said i^ort wooden Toilers, but little 
l^^peam to hme been achieved by Hds maihed. In 1185, the cylinder 
andtSiie was hitrodmsed and suficesiftilly appHed. In iMs machine we see 
flie eteaient tsi €iat enoeaiotar amotoit df prodnetlon, tiiat is gohig on at'te 
fM«ent day, l>y t«1iii% mfles of eallBO ore printed wifii incredible tapSifity 
tOBu BiooBKBCffj fst (apATt HSfOili iSsB ftpct, diat vcry much of the work, exe- 
eateS 'hy eyfinden, eotdd not be done by bleeps f»ii^ trn^ amnmt of Ic^&urjf' 
m mwBlk wsA can be execitted'by a c^der mai^iitte in a few ndntrteg, 
ttifierfiie supefintendaaee 6f imeiDan, as eould be done by a %u9u2ree? men 
iSMlgbhHbylhehaad^lo^inftWfatderdlvf'. Bilton'snsrwoji^lfnderniaxdiinA, 
isr pciittfng on twih »%» <sftftend»»tif^«eRrniinRe,^^ lid^ an object of 
SxetfC interest in vm BsmcfwUL 

In WiB, the duty of 1^. per ynrd tm printed caBceerwas repealed, It 
h»f9ng been satisfiitftoiSly'tak^ of ffae £200,000 dsifYed !i:om thisim* 
post, not loMi'^ba iei5O^8O0*we]Xt to pay thetx}st of coIisetioA. 
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We close this rough sketdi of the cotton mimti&ctare with a Tew 
mnarks on the sewing cotton trade of Leicester. 

Upwards of 500 hands are employed in winding cotton, and in maaoid* 
fiuituring reels. The winding department is attended to hy young women^ 
cue of whom can attend to the winding of ftom 5,000 to 6,000 reels 
per week, or ahont 312,000 per annnm, each reel containing 100 yards. Tha 
mimber of yards of cotton pnt on the reels raries from 50 to 2,000 
yards. In the larger houses the machinery for winding is worked hy steam; 
(about 9,000 revolntions being made per minnte ;) in houses in a smallef 
way of business, the machinery is turned by the hand. Sewing cotton ia 
not spun in Leicester, but is brought in bundles weighing 10 lbs. each; 
varying in price from 10s. to £9 ; and varying in length from 40,000 to^OO,000 
yards. Most of the winders m^ufacture their own reels. A hand-turner 
is capable of turning off aboutA gross, per week of reels, containing 100 
yards of cotton ; of larger reels a less number in proportion. One of the 
larger houses has now superseded the hand-turning by machinery, by the 
help of which a boy can turn off 200 gross per week, at the cost of a half* 
penny per gross, while a man's wages for hand-turning is about sixpence 
per gross. 



LINEN MANUFACTURE. 

Fabrication de Lin» Leinwand Manufacture 



Up to an early period in the presoat century^ all the linen yams were 
produced by hand-spinning, which was carried on as in the case of the 
cotton and woollen trades, by women in their cottages throughout th^ 
ooontry. These were brought by them to the nearest town on market 
days, where they were purchased by the weavers; or in many cases, th& 
female members of a family spun the yam, which was woven by the men. 
For so long a period had this method been pursued, that the sj^nning^wheel 
became emblematic of manufactures in general, and the term itpin$ter 
remains the legal appellation of our unmarried females to the present day* 
The.use of the s^Mnning-wheel was not entirely confined to the humblfMr 
classes, of society, but i)ften found its way into higher circles. In 1793, tha 
first machinery f<» spinniui; jflax was e.<ected in Great Britain* In 1841, 
there were in Irehmd 41 mills, with 260,000 spindles in operation ; and there 
are now, in 1851, about 75 miUa, with 400,000 spindles, actively en^loyed. 
The flax is brought from the jSax farmers, in theibrin of small bundles, 
called '' heads," measuring about two feet in length, and weighing a few 
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poonda each. The dust and dirt are first remoyed by prepahitory yta^ 
cessest and the heads of the flax are next " scutched " out at the ends, hf 
means of a machine, which subjects the ends of the fibres to a rode sort 
of combing or beating. They are then cut or broken into two pieces, so 
as to divide each fibre into three portions, which differ in quality, the 
middle one being the best. The next process is that of *^ heckling," the 
^object of which is, to remore erery particle of extraneous matter, and to 
-arrange the whole of the filaments in distinct, even, and parallel layers. 

These several processes can .only be considered as the first stage of 
manufacture, and the result of them is to reduce, on the avcurage, full one- 
half of the original fibre to a low material, called tow, which does not exceed 
0ne-half of the original value, whereby the other and better half, or 2t9t#, 
is greatly enhanced in price, having to sustain not only the loss of 
difference in value on the tow, but also the Wue of the imnecessary waste 
made in the processes, and the cost of these processes. This is one great 
cause why linen goods cost so much more than cotton goods, although the 
caw material of flax is of less value than cotton. 

The heckled flax having been sorted, it next undergoes the drawing 
'process, which is somewhat analogous to the formation of a continuous 
band or sliver, as mentioned under the woollen manufacture ; the tow also 
undergoes a process of being drawn into slivers. These slivers, whether 
o£Une or of tow, are next transformed to the state of a soft, small, cylin- 
drical cord, by means of the roving frame, in which the sliver is drawn 
gut or elongated, and it has, at the same time, a slight twist imparted to 
it, to enable it to cohere, and to bear the subsequent operations of the 
spinning machines. 

The flax or tow is next spun, for which purpose it is previously 
immersed in warm water, experience having shown that a finer and 
smoother yam could thus be obtained. If intended for weaving, the spun 
yam is then reeled into hanks ; but if the yam is to be made into thread, it 
is carried to other machines, by means of which two yam threads are twisted 
together, and thus is formed the hard and firm thread used in needlework 
and lace making. 

The flax yam thus produced is then woven into any kind of linen or 
flaxen fabric, and, according to the degree of flneness or coarseness of the 
yam, will be that of the goods produced. 

The principal seats of the linen manufisusture are— Belfiust, I>imdfiet 
Forfar, Kirkaldy, &c., for phiin linens, Irish linens^ and shirtings; lisbom 
and Belfast, for damasks; Lurgan, for cambric and lawn; Armagh and 
Dunfermline^ for Hght linens; BaUymena, for heavy linens ; CSarlisle, &c., 
for ^iread; Bamsley, &r duck, check, diaper, and union; Dundee, for^ 
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jcha^ of tii(» pflBgMMiTV l nipw » *a i eii l » "Wliidli lf»fe been BiaAft 
M ihs Jbi« ^Itoan/tiMimiffaiihift, ^mi|f be obtaliMd frdgBt-^aw tfat^, Huet wbOift 
&i4a86v te 6«eigr ]]Q00i9i»eBs of Ttmnck 'oubMc importofl, ihtite wete bift 
400 pMMi4tf IiMottdMe aMiei in ObM5 1B,0(» rf 4ltt ktler were sold fyt 
fkAOeeirf nwiwiiiiii Fine faMid-Bpan ywii, of tfae vilaii dT £40,000 16 
£50,dOO, ift «nBiu% impotted firam W«i^Mail^ fMr -liw ffittnitftuitiire <rir 
'Moibrio ; titt nuefaine-i^iin Jiiutt yttmnot beiag fine tnxm^h for Ihe poipose. 

In IBdO, these -vrore imperted 1^821,578 ewtt. <if:flaac:«nlft tow, or ooaSlfc 
ttf henp and Aa. Of linen mmaxihetaaKm^^»4Kwm^ not f'Miiih, to I9ie Yelne 
of £2^049, of which je848 worth were 'entered fe 'faomewniBnmpilan. Cam* 
biioe and Fiench Unrns^ a0^84 pieces, of whieh ^,tS6 ymn entered f(^ 
Jbieaie eoneunq^on. I>Ama8k and daansdc dbper, 17,682 sqtiive yiuds, of 
vrlnoh 16,653 square yaxdB were entered fbrhome cooBiiaiptiim. "Plain lined 
fttd diaper, end mimn&otares nnennmemted, not^madle up, of ^e ^ne Of 
.£30,065; sails and articles wholly, at in pert made up, of the -vnlne cif 
£8,5^ of wlueh £7,212 wtnrlh were entered for imaid wttismnption. Ilain 
linen and* diaper^ of ftfteign manttfootoze, wtt expofted to tiie valne (C 
£9yi83^ Of Bn^ak and Irish manntotured lininis, iStUM wen exported, in 
16M, 122,397,457 yaris, of the decfaoed Tidue of £B,D94,944, (eacl^lusivv fH 
kHte of thread, referred to nnder laoe). TtantA tat wwfi)^, 8;361,822 lbs.) 
«f tiie ditoleared y^Sme of £830,328 ; linen of aQ other deserlptions, to &« 
laltoe of £17,726, and of linen yam, 18,559,318 lb, ofihe ^raXne tjlt £887,2^ 
Of imdreHBd hemp, 1 ,048,636 owts. w«re imported. ^The total value of tho ' 
e&ports in 1860, £4,845,030. 

Xhofe 392 Bax factories in this comttfy, contohii]^ *965,081 spindles, 
iad 1,141 power-kxmis, worked by steam of 10,905 horse^power, and wnMt 
tf #,367 horse-^power. The immber of persons employed is 88)^4; but 'if 
tUD add to this the number employed in liand4oom irea^gand T*rio«i 
iaHMStio btanishes of tibe manufacture, ^le total number employed bithlft 
nianufiictaxewiUbefoandtobenatfarshortof-800;0(KK < 

In the northern departments of France there are 58 flax^^q^Bnlng mlltai 
126,000 spfaidlMyaid Hm aiuniidindue of iJieSr prodUotSoti i8 
l«t^,200i0004 

We import flax, &c., chiefly from Bawia, HoUand, Eg^, Aiid SelgitBtt^^ 
90& eo^st our Imen maauiteetares pidncipally to Ae UTalted States of 
InMtfea, Bittdt W«it ladiaB, and St. HiomM, Bnudl, Itaiioo, luifl thd 
Han naatin Tbwmw 

The Udiauc is eonMderad iJie best Ibr tiio mt^oii^ (^ ptBepfma^ lA 
1619, ^SM6 weie'60i07$ weras of land in Irekod, undet tac eulthiKiom 
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We nuiat not here omit to motice tlie improyements wbidi haye leceatly 
been patented by Mr. Robert Plmnmerf of Newcafitle, in the machinery aoid 
processes employed in the manufacture of flax and other fibrous materials. 
From a consideration oi the destruction of so large a portion of this yaluaUe 
fibre in the processes employed in the earliest stage of its manufacture, 
Mr. Plummer was convinced, that not only might improvements be made 
in the machines employed, but that still greater advantages would accnte 
from improved methods of treating the fibre when submitted to the action 
of those machines, treating in fact, the fibre with more tenderness, and thus 
saving considerable loss, and at the same time giving greater facility for 
avoiding cutting, and for dealing with flax in the original length and 
integrity of its fibre. 

As one step towards obtaining these advantageous and desirable results, 
Mr. Plummer uses brushes made of elastic materials, as of split whalebone, 
for instance, in place of the rigid heckles at present employed. The effects 
of this substitution of brushes in the preparation of line are to produce 
greater cleanliness both in the line and in the tow; the shive, gum and dirt, 
being fully loosened and precipitated to the ground ; to give a considerably 
greater yield of line from paralizing the fibres by the brushes, before they 
are struck by tlie rigid hecklft pins ; to produce a finer fibre from a less 
amount of the dressing ; to subdue greatly the root and top ends of the flax ; 
and, as a consequence of these, to save materially in the heckles of the 
machines, and in the filleting of the cards ; to promote in all the future 
processes greater purity of sliver and evenness of work, with less waste ; 
and ultimately to produce a cleaner, leveller, and brighter yam.' It has 
been found in practice, that the improvement in the yield of line^ is from 
3 to 9 pounds per cwt., both in long and cut flax, the line being at the same 
time cleaner and better dressed. 

Mr. Plummer has also introduced some improvements in the heckling 
machines themselves, by which also the flax is treated with greater gentle- 
ness. One of these heckling machines is a Double Cylinder Machine, the 
other an Oscillating Double-sheet Machine. The objects sought to be 
obtained in these machines are, to brush the flax on both sides at one time 
before heckling, and so that it may pass at once on to the pins without any 
cross or entangled fibres ; to get the flax better spread out in the holder in order 
to expose it more regularly to the brushes and pins, by widening and deepening 
and otherwise improving the holder ; to make the brushes and pins work 
close up to the holder ; to make the opposing set of pins intersect and strike 
the flax so as not to injure the fibre, or the quality of the work j to produce 
more line and less tow, and to free both from shive and dirt ; to cause the 
machines to deliver the tow they make without the ordinary doffing appa- 
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ratus ; to secure a larger quantity of woik, as regards yield and dressing, 
than on any single or double inacfiines Wetefore^in use. The additional 
yield obtained from the use of the former of these machines oyer flat 
machines,' "both being furnished with brushes, is from 3 to 4 lbs. per cwt., 
and in the latter 12 lbs. per cwt. A pair of the former are capable of 
dressing 7 cwt. of half-line per diem with six hands, or 6J cwts. of two-cut 
line; they will also dress long flax well; a pair of the double sheet oscillati^ag 
machines will dress 11 cwts. of long flax per diem, with six hands. , 

Mr. Plummer has also introduced some valuable improvements in the 
construction of the scutching mill, consisting of the substitution of a disc 
for the arms, and brushes for the Hades. The results obtained by the 
use of these improved machines are very satisfactory, and fully attest their 
value. Mr. I*lummer has also made several improvements in the adoption 
of holders for the flat heckling machines, and the new machines patented by 
him, in addition to their superior construction, offer the advantage of greater 
[^durability. 

The brushes have also been applied to hemp most successfully, and the 
scutching machine opens to rope and twine makers, and to spinners of fine 
hemp, a cheap and ready mode of cleaning the hemp, whilst the tow th]is 
made, is much preferable to that which falls from the heckle. 

JPatent Flax Cotton, — We conclude this short sketch of the Unen manu- 
facture with a few remarks on the flax cotton, recently patented by M. 
Claussen, a manufacture which has excited considerable attention of late. 
The object of M. Claussen' s process is, to convert flax into,(i substance 
having siipilar properties to cotton, for manufacturing purposes ; and also, 
to effect considerable improvements in the bleaching of flax, as well aft 
other textile substances. This cottonizing of the flax is accomplished by 
steeping the fibre, first, in a dilute acid solution, and subsequently in a 
solution of carbonate of soda; by the action of the acid on the soda,, a 
quantity of carbonic acid gas is liberated, the elastic force of which 
produces a splitting of the fibre of the flax, and converts it into a material 
which could scarcely be distinguished when it has undergone the bleaching 
process, from the finest American cotton ; the husk and rigid fibre of the 
flax assuming the soft texture of the cotton. M. Claussen states, that the 
produce obtainable from 100,000 acres of land, (which the company wi,th 
which he is associated propose to place under flax cultivation in Ireland), 
will be 96,098 tons of flax ; whereas, by the old method of steeping, only 
38,605, and by the most approved method of steeping, 47,410 t^ns could 
be obtained.' The manufacture of the flax cotton is being tested on an 
extensive scale, so that the question of its utility, in a commercial point of 
view, will speedily be decided. 
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' " ■ ...... . . I ^ . 

Fabrkaiipn de BpnneUrie et Chamsette», Strtm^sfi/oaren Momnfacivr. 



Amongst the various manufactures of Great Britain, of the importance of 
which, the mere exhibition of their productions does not suffice to give any 
adequate idea, is that of woollen, cotton, and silk hosiei^. Previous to the 
time of Elizabeth, stockiugs were usually knitted of very coarse w9ollen 
yam, or, if desired to be cool and elegant, they were cut out of linen, and 
sometimes of silk clotli. The invention of the stocking loom, by the Kev. 
"W. Lee, in 1589, and its subsequent simplification and .improvement, led to 
an entire revolution in the manufacture of hosiery goods. Whilst, however, 
water and steam power have been successfully applied to various branches 
of our manufacturing industry, the stocking trade still remains ft domestic 
employment, for such is the speed of the hands, and the difficulty of 
*' putting in fashion" by power- worked frames; that the superseding of the 
hand-frame by the lattpr seems to be very unlikely and remote. 

The machines (usually called f^mes, from -yvhich thepersops employed 
at them are usually called framework knitters,) for the manufacture of 
hosiery, are spread chiefiy over 240 parishes in the three midland counties 
of Nottingham, Leicester, and I)erby, and at Tewkesbury, in Gloucester* 
shire, in England ; Hawick, Dumfries, Glasgow, and Selkirk, in Scotland ; 
and Dublin and Belfast, in Ireland. In addition to socks and stockings, 
large quantities of gloves, and under clothing of various kinds are woven 
hy these frames, and the introduction within the last few years, of a great 
variety of fancy articles of wool and cotton, such as polkas, neck-ties, 
ladies* head-dresses, opera caps, &c., &c., has given a great impetus to 
the hosieiy manufacture. Some idea may be formed of the importance of 
this branch of trade, when it is stated that the value of the hosiery manu- 
facture of Leicestershire alone, is estimated at upwards of £1,700,000 
sterling per annum, and the whole trade throughout the country, at upwards 
of £3,000,000. The number of persons employed in the hosiery trade of the 
kingdom, (independently of spinners included in factory accounts given 
under cotton, woollen, and silk trades,) is about 45,000. 

The number of cotton stockings, of British manufacture, exported 
inl850,was534,i63dozenpair^, of the declared value of £104,434; of silk 
And mixed stockings, 16,750 dozen pairs, of the value of £23,583 1 of woolkn 
stockings, 119,873 dozen pairs, of the value of £74,482. 
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LACE AND BOBBIN-NET MANUFACTURE. 

Miyneatian de DenteBe, et DenteUefaUe ct:miHer, 
Spriizen und BMinnet Maniefadwr. 



. Hfitf a century ago, lace was made principally ot fiax thread, wkolly 
worked by hand, not only in the decorative parts, but in the aaesh- 
work ground itsell The bobbin-net, of modem times, is made of <jo<$o» 
thread, the meshes being made wholly by machinery, and the figured 
device (if any) being effected, sometimes, by the same machine, and at the 
same time as the ground, and sometimes by a kind of embroidery or 
tambour-work. The silk net, such as the material of which black veils 
are sometimes made, is, as its name imports, made of silk thread, and is 
formed by machinery very nearly on the same principle as bobbin-net. 

PiOaw Lace. — The original manufacture is worked upon a hard stuffed 
pillow, with silk, flax, or cotton threads, according to a parchment pattern 
placed upon it, by means of pins, bobbins, and spindles, which are placed 
and displaced, twisting and interweaving the threads, so as to imitate the 
pattern designed. This manufacture has long been pursued in almost 
every town and village in the midland counties, particularly in Bucking- 
hamshire, Bedfordshire, Northamptonshire, besides at Honiton in Devon, 
and various other places in the West of England. Mr. Biddle, of Oxford- 
street, London, exhibits some choice specimens of Honiton and pillow lace. 

The most celebrated foreign laces are — 

1. BrusseUj — the most valuable. These are two kinds, Brussels grmmdy 
having a hexagon mesh, formed by platting and twisting four threads of 
flax, to a perpendicular line of mesh ; Brussels mre ground, made of silk, — 
meshes partly straight, and partly arched. ITie pattern is worked sepa- 
rately, and set on by the needle. 

2. Mechlin, — a hexagon mesh formed of three fiax threads, twisted and 
platted at the top of the mesh. The pattern is worked in the net. 

3. VakTUiiennes, — ^an irregular hexagonal mesh, formed of two threads, 
partly twisted and platted at the top of the mesh. The pattern is worked in 
the net, similar to Mechlin lace. 

4. Liskj—A diamond mesh, formed of two threads platted to "a pillar. 

5. Alencon, (called Blonde), — hexagon of two threads, twisted similar to 
Bueklngham lace, considered the most inferior of any made on thb 
cushion. 
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. TiMipniKdpal pUce» w]i»re lace is mado m the No&tsrkii^ an Atttavvp, 
BrwNMla, MeehUa, LoaTain, Ghent, Yaietioffiniiea, and lisle. It Is i4ip 
iqado at Ghantmj, near Pavia, (eelehnuted for veilB), GfaarleToUa, UbUr 
IiaOftip^ do Boturgpyna, Dieppe, HaTrei, Hqxfleiur, Pont rCkreaqiiVi Qimom, 
Stemp, €aon, Ajrraa, Bapaiune, ^^ m France; and at rm^m pWcec 
iQ Siij^m, PoKtngal, said Italj. 

JSrm$€iB Z<m.-^ notion of the extreme deficaey of 1k» thiMui afledv 
lOKf be formed from the &ct, that a poond of Boxsk tlvead semelavea oaali 
djfieo Branca (£160), and that, with ell the extra care hestowed npM it, ii 
is.tffen than not iraffielfiQtly vedned for entire nse, bat tha$ naarly one-h^ 
o&te Cislljr mMfi ia. waited. The extreme of this fine ^nattty 'm iJia 
pnNkiflii«tt €lf tbraad wrhioh caweiet be worked w4ien i^ wind is in ^ 
nqnlih^<<r the AH^htedt Vnatih of mx aaoves, from its extraordinary tenuity* 

iifoeo'litfaiid I0.llnis otolned, worth more than six ttmea its weight in 
pwe tnH; aflfordmgp a striking ^wnplificatikm of the mimner in wldch 
lliMyqr impavts valiie ta nm material. At the Brttssels exhibition, an 
«»|Qi0iie banitochJaf, coft^wred m^ the richest designst was axhiliited, 
made of the costly thread above mentioned, — ^a thread sogossamei^like, that 
A jBm^ mi^msnt leaa sosareely visible, even when backed by a bhie groimd. 
li'talns swnetunsB three weeks to make a Flemish ell of Mechlm Isaa, 
aad ^400 iMbtiia* aoe used for a laee three inches wide. For the Yalen- 
caemies laee, 250 bobbins are used in making an indi wade laco, and it 
takesfiix weeks to mske an ell. Lace of three inches wide, will cost £IQ 
ibm Flemii^ ell. 

The adaptation of the stocking frame to the production of fiumy work, 
and imitations of piHow lace, has created a new era in the iaoe manufaptere 
<£aar coontry. The great improvement, however, which gave to this new 
bifimbh of industry its most extraordinary impulse, resulted from the in- 
vsntiTe ingenuity of Mr. Heathooat. This gentleman, (foraieKly a 
mechanic, at Nottingham, and now, to his honour be it spoken, M.P. £w 
ISveirtan), eon^moted a machiae, which, from certain arrangements of its 
parts, was called a *^ bobbin frame or machine," and hence has sesnlted 
the ittm hobbw^intL Some idea of the extraordinary changes which have 
xesulted in the prices of the finiahed articles may be fosmed, whan it is 
msBtioimd ^t laee^ which was sold by Mr. Heathcoat, ior five gtnneas 
per yaacd, soon after the taking out of his patent, can now bo ef uaUed, if 
snt excelled, at«lghteen-peace per yard; and that a oertaki width of «9ti 
which .hflrtni^t £11 pec piece, twenty yeam ago, is n0w sold for.fls^en. 
slttllingik It is kiq;K>ssil)le to gKTs by means 'Of a wntton deaooqpliso^ 
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Bioii sh wMfcAVfii the laee nabliiii^ m WtdA-M sfttisfiM^torf; fbrbUMiiy, 
faoweter, diis is not heeessary, ius one, if not m6re, of the inost'i«e6htljr 
iiitp(of«d mMshines, wfll tie'slioim in Ml operation at the BklliMtlmi. 
The plain net having^ been prodtieed; tmdergoes the process of ** gassing'*'' 
or tingeing, by means of gas, in ord^r to iremove the haify filameuts-of >' 
cotton remaining on the surface. If the net is to be embroidered by handt 
tbe pattern to be worked is stamped with some colooted pigment on the^ 
net, and transferred to the ^* lace runner," as the embroideiress is ealled^^ 
Eaeb woikwomati has a framre, on which the net is stretdied out herkon* 
tally, at a height of about three feet from the ground. She sitaon srstoolc 
or diair, places her left hand under tbe stretolied net, to leeep it in^i^jlrt? 
position for working, and with her right hand wM:s tiie pattern with- 
needle aod thread, in erery part wliere the slamper has ioqyrfntedti de«loe; 
The needle is inserted between and among the meshes of fliett0t,«iid 
stitches of greater or less length taken, untQ there is a body of thntad ' 
laid in, sufficient to mark the device oonspicuouriy. This work^g MOnd 
of the outline is called ** running," while the fffling-up of tiie tnlmpier 
parts, is termed either "fining" or ** open«working,^' according as the 
original meshes of the net are brought to a smaller or larger size by th» 
action of the needle. 

Some of the articles in lace are decorated by "tanibouring,'* Instead of 
'* laee-mnning." This is done in frames similar to the ottiers, aad hf 
Ibmales iii a similar rank of life, but a rery small book is used instead «f a 
neefie, by whicb a thread is wound as a kind of chain about and among ^t» 
threads of tiie net. Afbe^ the lace-runners hare worked the coHar, eapOf 
veil, or other net lace article, it is taken back to the manirfactnrer, wW 
[ then employs ^Mace menders^' to examine every piece, and mend;, witii 
needle and thread, every defective mesh in the net, whether produced Itt 
tile machine, or by any subsequent accident. This is done so skilfiifiy, and- 
the form of tiie mesh so closely imitated, that the mended part can scaxeely 
be detected, except by a practised eye. The females engaged at •*laoo 
mending," earn much higher wages than the lace ramers, on acooant of 
the greater skill required. The net in lace is then bleached, and if required, 
dyed black, alter which it id dressed, rolled, pressed, and ticketed for sda. 
As ftt'some varieties there is a combination of hand-labour and aoaehinery 
to produce the pattern, we will briefly enumerate the principal kin«h». Js^ 
" plain net," the whole fabric is made at the machine ; in ** vpdggedmek/*' 
the ground work, and a portion of every sprig are made at the machine^ 
and the outline of every sprig is then worked by hand. In ** fkaey broad-* 
net," the device as well as the ground-work are made at the machine. I» 
**pliUt-net," the same thing is observable, and also in "totting-net." !» 
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'*^Elgjj9tft-' 1^^ ^t^ ^<V borde^.ibe 4iei^ id now very.geoei^^ wor)(e^ 
b^ tb«> i^t^siunQi • but ia some- Torl^ti^ it i» partly put in by hand; ia 
" iA^^l9^fipQodB," suph as oa^s, collars^ , an4 Teils, tbe deyice is almost 
wboUy worked by hand,ja very small pFoportion being effected by tbe 
Jiaoquard appendage to tbe lace machine. 

4. new. l^ce . macbine is e^bited by Mr Birkin, of Nottingham. This 
laAipMiie is constmcted upon tbe lever principle, and has extraordinary speed, 
bcdogealciilated, when in full operation, to accomplish about 130 motions a 
mui^». The carctass, which is of cast iron, was produced by Messrs Keyton 
tfoA. ^yage^ of New Lenton^ though the machine, in its completeness, has 
hejsn built on Mr. Birkin's own premises, at Basford ; its value is upwards 
<diSQQQ* The Jacq[uard apparatus is. on tbe Ma^ichester principle, and 
contaABs. several new adaptations to the production of fresh patterns. 

In 1850, 114,095,554 yards of cotton lace and pa<|ent net T^ere exported, 
of. the value of £563,538; and of tiiread-lace 463,166, of the value of 
iei4,735; in the same year there was imported threa4-laoe, and cushicm or J 
piUow lace, to the value of £30,857 ; and embroidery and needlework, of 
the value of £146,198 imported, and £60,972 exported. 

, Th$ bobbin-net trade of. France occupies large manufactoiies at Calais, 
Lille, Douai, Cambrai, 8t. Quentin, Lyons, Caen, and Gr^nd Oouromio 
(Seine Iaf0rieure) . It is calculated that this branch of industry employs 1^500 
Hkschioes, and 4^0 persons. The consumption of tuUe is couslderable in 
France. The export of thread and cotton lace amounts to £140,000. The tulle,, 
blcmda, and bobbin-net trade of Lyons employ aUo 200 looms^ producing au 
annual value of nearly £30,000 ; 130 looms are emplpyed iu the manufactuse 
of lace glores.. The value of the manufacture of these different kinds of 
laee together, is estimated at more than £400,000 per annum ; the ex^io^ 
of silk lace alone is valued at £20,000. Thread and cotton lace, the production 
of Lilie, Caen, Bayeux, AleuQon, Honfleur, Dieppe, Valenciennes, Arras, 
Puy, Mirecourt, &c., of the value of £1 15,000 are annually exported. 

It is difficult to ascertain the present value of the lace manufacture of 
the United Kingdom. We believe, however, that the value of the pillow 
laoa trade of England is about £150,000, givuig employment to 30,000 
peiscKQS ; that of the machine lace trade to £3,000,000, affording employe 
ment to 15,000 persons; whilst the Irish lace trade may be estimated. at 
£22,000^ and 1,000 hands* The total value would thus amount to,.up^ 
wardd of £5,170»000. 
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IRISH LACE. 

Messrs. Lambert and Bury, of Limerick, exhibit the fdlowing specimens 
of the capabilities of the Irish Lace Girls. 
. RicUy shaded Lace Flounce^ — measuring 5 J yards long, 31 inches deep. 

Btchly shaded Lace Sluxwl^ — ^measuring 2 J yards square. 

Bichly worked Scarf a la mode de Valenciennes^ — measuring 1 yard wide, 
31 yards long. 

BiMy shaded Lace Dress. 
The tambouring of net and ornamental lace work, was not known in 
Ireland, before the year 1829, when it was introduced, and a factory formed 
in the city of Limerick, by the late Mr. Charles Walker, Mr. Lambert's 
former partner. 

The original establishment continues in full operation. Messrs. Lambert 
and Bury now employ between five and six hxmdred pair of hands in the 
various departments of this beautiful branch of female ingenuity and Indus- 
try^ producing most chaste, elegant, and eh^borate designs of British lace 
dresses, shawls, veils, &c. &c. 

Messrs. Lambert and Co. send twice every week to their warehouse in 
London, the productions of their Limerick manufactory, which are sold 
exclusively to the wholesale houses, — and by them distributed to all parts 
of the united kingdom. The present facility and small cost <rf conveyance, 
enables the retail dealer in every town in the three kingdoms, to sell the 
Limerick lace, equally as reasonable as it can be purchased in the city 
where it is manufactured. The demand has so increased of late, that the 
proprietors have been ad^ng from fifty to one hundred hands yearly, — and 
aQ the persons in their employ have work summer and winter. 

In the city and suburbs of Limerick, there are upwards of 1,000 women 
and children employed at this trade, maintaining themselves, and their 
flunilies, amounting to three or four thousand persons. 

The Gold Isis Medal of the Society of Arts, was awarded to Messrs. 
Lambert and Bury, for their tamboured lace, in 1850; and in the same year 
Ae IKoyal Dublin Society, at their triennial Exhibition of Arts and Manu- 
factures, acknowledged their sense of the value and importance of Messrs. 
Lambert and Co.*s efforts in promoting the welfare of the Irish popnlatfttri,' 
as well as the skill and taste developed in the productions of their mftniifftc- 
tory, by awarding them one of the Society's " gold medals." 
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Wewifih to cjiU especial afatentiMi to tbe foUowiag speeivieiw^f douMitic 
Irish manufacture, exhibited by the Irish Work Society of Reg^nt-AtreeU 

.JSjiieemen^ofJijltpliSpi^ Lace, imitati(mofJSru99eU,Jrom Ourmh Chotte,. 
<^bmity Liinerick, 

TJhift.gmnufaotme was estftblished by the. Dowager Lady de Yere^ and ia 
now carried, on by the present Lady de Vere, with great success ^ large 
qoaatitji^ have been sold in London. It is an imitation of Brussels and 
Hoiutoa lace, at <»ie half the price ; it i?f«8hes extreaoisly well, and is very 
4iiinihlQ. 

, j^pfcmem of ih» »am& from the Marqvis of Bath's Estate^ under the 
•direction of Tretkam Kenmt^ JEsq. — In the schools established UAder ihi& 
geotlQmaa'fl care, la];ge quantities of this lace have been jaoiade, and alxoost 
tiny qvantily could be produced, if there were a certain market for the 
article. 

J^Midmem <^ Crochet, novd and cheap iniiiation of Ovipure. — This as a 
%%w miMvufacture within the last thvee years, and has succeeded extreme)[y 
wdil. It is extensirely made in neady all parts of Ireland, and is used for 
imrtains, chair covers, articles of dress, and furniture. The cost of these 
specimens is about ooe fourth of the original. 

JHmming mnd OoOtpra <^ real Ou^re made from old models. — This is 
the fint time that the old guipure has been sucessi^y copied. This is 
>ma4e la thread by poor women in their cottages, and is a remarkable pro- 
^MBtioQ, as it does not yary from the originals in any particular. 

J^^ecimens of JStroio Flait, — Straw plaiting is done in many parts of 
Ireland} ^ut is not a flourishing trade in consequence of the demand being 
-mxM; the leghorn a^d tuscan plaits are made of Irish glasses, collected by 
the poor women who sell this plait, at from Is. to 2s. 6d. per score. 

JWnets w FopJins, from Mrs, Moran, Dvblm, — Mrs. Moran ob- 
tMofid the prize at the Dublin Society's show last year. The poplins 
4|ie made of va,rioas degrees of richness, from 3s. 4d., to 5s. 6d. per yard, 
retail price. Th^ are also made for furniture of a richer and thicker 
49fKription, £rQm 7s. upwards. They are superior to the English tabouret 
fiunitprB, which, beix:^ composed of cotton and silk, is liable to fade ; while 
tbfli.tajiinets are not, being composed of worsted and sUk. Any design for. 
*f vmitiire wxiidd be ma^ to order, and the Irish Work Society hay e a hx^^ 
iiiBQftk'<9i p^pllnfl for juUe, the same qualities as those exhibited. 

Bpecimens of PiUow Laee^ — This is a manufacture rapidly increasing ixi 
I|pQka4*,aO'^ AQA 0^ the lew, where the supply oannot equal the demand. 

• * -^Ifcf^A^wi* '*■.■!— ii.*A tofomm. any kJMA af \mc»^ thm yannd of whJtih h«ii^ iy>f^j[^|j|^ 

Wjo^i^ tto <q>aiiiftiit»tiott made o&the pillow, and afitenraidn a^tpUed to the ground. 
e2 
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' JSkiok Sak Jlitteh«,-^Im!tated from the Bialtesd; whi^ ther e«s^ ia 



/SjfSeimms of fine JSmttm^, — There is no kind of work is whlish the ^odr* 
L and ofaildien excel more than m thiB, which has heen hnmgfat to an 
extiuunduiaay degree of perfection, almost equal to fine pillbw laee. 11i» 
liibf'g eap rahied at 153., is a enrious specimen of liiis woik. Very yoUng 
diSdren will knit with a surprising degree of precision and nicety; end' 
Ibato is Bcarcdy a part of Ireland where this ianotimlderstood and pr^trtis^d:^ 

JSjieoirMng of White Wool Mate, superior' in dnrahility, thidcness, 
«nd whiteness, to the usual wool rugs, and also cheaper. The wool i«r 
stripped off the skin, dressed and picked ; the best is chbsen and Sewxr on 
finen. They wear for many years, and wash with the greatest ease. 

Speddetui of MusHn Imitation of Ouipwre. — ^These are frcftn Carriekma" 
CBDts, where tiiero are several schools, and a considerable number of poor 
women employed in this work, for which there is a full demand. 

Specimens of Embroidery " Au JBlanc.^^ — ^The peculiarity of these em- 
broideries consists in their being worked, and shown for sale, unwashed, as 
it comes from the hands of the workers, and is a beautiful specimen of the 
industry, care, and cleanfiness ot the poor girls and 'women, under the 
most nnfavourable circumstances of smoky cottages and poverty. 

Specimem of Plain Work fiom various localities, Skirts, €&(>>— The Irish 
peasantry excel in pMn work, and shirt making. The beauty of these 
spcicnnens cannot be surpassed, and rfieir cheapness is a great merit The 
Irfdh Woik Society can supply fine Knen shirts, like the specimen, rat 12s. 
each, and with rather less stitching, at 10s. 6d. ; and can execute orders for 
baby Knen, and all plain work, in equally good style and moderate prices. 

'Specimens of WooUen JETosfery.— These have been chosen of various' 
qtitaKties, from many different localises in Ireland ; the prices of the socks 
varying from 9s. per ddzen ; and the stockings, from 15s. The Irish pea- 
santry excel in the knitting of every sort of woollen, cotton, and thread 
hosiery, and can produce them at a price to compete with that of woven* 
goods. The Irish Work Society exhibit, besides the above coarser articles, 
some of the finest thread and cotton, in black and white; also finest lambs- 
wool, lace, and plain socks and hose ; but it is impossible to give a sufficient 
idea in our limited space of what can bs done in these goods. T^e rargest 
oidiBrs could be easily executed, and the Society would undertalce to supply 
say quantity of these specimens. There is also a specimen of knitted - 
Jersey, much approved for yachting, hunting, &c. 

SjpedmensofBalbriggan Woven Cotton Hosiery. — These are firom SnjrthHf 
Hodery Ftotory, Oeorge's Hill, Balbriggan. There is nohesisryre^iutl td 
tibb for softness, elastiicity, and dniabllity. They are made in aH qoaiitier^ 
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ftmk Uj t9 10s. i6cl. ; 'all wfaaUy good of UttAs kiAi. Lftrge i$aaiititiM of 
imiiation Balbriggan stookings are sold in London, but none are equal tO(ik» 
orfginal; Mr. "Smyth has gone to considerable expense of late jeani, to im- 
pTore Mb maobinery, enlarge his fiustory/ and increue the number of hit' 
woikpeo^ilB, who TTill not readily forget the extraordinary kindnesa of their 
emfkffety during the' trial period of fiimino in Ireland. The first dads 
ihedal was awanled to- Mr. Smyth, at each of the Dublin Society's Triennial 
EkMbitlons; on tholatt occasion, a gold medal was giyen for eanUnuBd tat'* 
prenverment. The Queen has been pleased to appoint Mesars* Saiyth 
♦••Hosiers toi Her Majesty.'* . ! 

SpBdmem <rf Bog Oj* Carving. — These are made from the oak found is 
the bogs, and whicfa has become black from the effects of time and im«- 
mdfsion. At Killaniey, every sort of furniture is made ftom the bog oak, 
yew, atid fir ; and alao from the arbutus, which abounds there. Tlw Iriah 
diamond is ihtroduced-into the ornaments eidiibited here. 



AJUPAO^i UMBRELLAS AND PARASOLS. 

Is OKtr notice of the woollen mimu^* 
tore, we mentioned the introduction of 
the wool of the Alpaca sheep of South 
America into our manu&ctures, J^rad- 
£ord in Yorkahire, is the prinqipal place 
where the various fiibrica are madi?» 
either of Alpaca wool alone, or of the 
wool mixed with oth^ textile., sab- 
stances, as silk, &c. The Alpaca wool 
appeara to occupy a place between or^ 
dinary sheep^s wool and silk, and the 
fabric manufactured from it, is thei^e- 
fore remarkably well adapted fat upi- 
brellas, to which purpose Messrs. Sang- 
sters, of 75, Cheapside, have patented 
its a^lication. 

Nearly three years have now eh^ 
sed since letters patent were taken out 
for the application of Alpaca to umbrellas. 1 The idea was suggested by th& : 
faet)' that' it hc^' been long used as a substitnte for silk in many articles, 
wlieiir uheapnese and durability were required. Tlie result of the experiimerit 
has Mre iMm bofne out the antidpataon the patentees then formed <^ ita 
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aStpttttkm t» tlsAr 4a»aoy npwante- of ^0^006 \xmtirfihmifnTA^5^mQt fttemt^ 
xcmAb of difis mutoaMt iMTix^ lieen sold m ]Mid moie te«i«ift «fB«»rWkilil 
I^B cleonandferat sfiU unereaniig, pvoyee tiuitlts£«dwlt«|^2«r9 n^prtmM 
proportran as Aiey^beeoiae known. 

Tliifti&et is HkeBtaref^u^yiag:, m (in «Uii(aB& .to Hw^olMteclM t]u»im 
ittitfae way of all who intFodaoe an impro¥em«it, iixna Alierpitfijititses 'Of jkhm 
numiE&cticrers in the sacne trade) in cofisequenoe of the pi»e&«f mlk ha/oBg 
faOen in IS^Snoariy 60 per cent, a «heap mnbD^lU ef liuiit UMtoiial ims 
said At a price ninisaally low; but silk Itavingnflen toitafonoiM^ icaLoe, 
a best umbrella cannot now be sold at less than 4(MiUe ibd psiee ci an 
Ai^aGta. 

Cmhmere Shawls. — The shawl manufactuTO is bdiovedio bare iOrigiBated 
in iiiB T«]ley of Cashiaere, the aneient Caspra in the noctibrwest of Ijodia. 
Tbongh not so flourishing as it once was, th&nmBU&ctiue isfitill prosecuted 
in this province to a very considerable ext^oit. The i^wls ase ^ T»iy 
best that are made, possessing unequalled firmness, delicacy and warmth. 
They are formed of the inner liair of a variety of the common goat, reared 
on the cold dry table land of Thibet, elevated from 14,000 to 16,000 feet 
above the level of tSie sea. The inner or fine wool is iesorered «ver and pro- 
tected by a quantity of long shaggy hair, which is, of course, carefully- 
separated &om it before it is manufactured. The genuine shaw^l wool' has 
been imported into this country ; and the feirest Edinbtu*gh and Paisley 
shawls have been produced from it. But it must be admitted, that 'Shawls 
have nowhere been made that can come, as respects quality, lAto su^cessftil 
competition witli those of Ca^imere. 'Even those made «t -Delhi and 'Lahore 
by na^ve Cai^imeriaiis, employing the same material, ane -iraaltBg m fine- 
ness, and have a degenerate coarse appearance. ISiHQ BTHpemrity of the 
shawls manufactured at Cashmere, is by some ascribed to "tii&^wfl^y of the 
water, but it is most probal)ly owing to a variety of taiiyw*BitanQeB» which, 
thougb each may appear of little importance, colleeti^y give a M^aracter 
to ^e manufacture. 

About £450,000 to £500,000 wordi of shawls me JHUHiaSy e2;]pO(rM fh>m 
IH^ris, Xiyons, Ntmes, Rouen, Amiea^s, and St. QoeDlia, wod a larger amoimt 
is disposed of in the home trade. 

Messrs. Clabbum, of Norwich, eKhibitstwopaitltex&sdf Cashmere sluvwlis, 
in lodigs and sqaores, of various colours, Mid«ome also uuiAd in «11 «&. 
ISUaa is the &rst attempt in Norwich to weave figured shawte is «-Jacqiiard 
l#iKn>oiQ ihas-aeiw |icinciple. Shawl mufflers for gtBiAemen. Thflf w«s0 
nvade on ike ararw princifde of Jaequard loom. JAadmm dMk »<bwftipls, a 
iBidce pecdiar to tibw fins, eachiJiited on ^a&yami^^ ikaU sihtuffimm'; 
a&idC&flfiarlaiBCf^shiMvk; AlhawtMrai long 4MikB !«hiyl|iiMncy-^iwaM>l>wti, 
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figoies; Jaoqnaid lobsa & Ixnduies, made ia silk waip, and w,e£tod wiliili 
Cbiaa giaao cngh side ^diowing a pKfiBotfigwwva&dhawgthfiefiGoiBlof 
needle work ; xoliOB H bard«s»a» Jaoquasd silk Iwocad&^gUBB, v^gmimBuA 






The cupei manufactnie of this couniiy is &Qt of anj ancient date, and the 
use of carpets i}p to the middle of the last century was so very limited^ that 
aa a manufacture, it ooaupied a yery subordinate rank. With the increasing 
wealth of the coontiy , the jcarpet manufacture has steadily increased, and 
thus this article of domestic comfort, which, only a few generations since, was 
but occasianally found in the. mansions of the rich, has now become a part 
of the itouture of almost eyery house. 

The principal kin^a of carpeting manufactured in this country, are — 
AxminsteTi Patent Azmiaster, Wilton or Velvet Pile, Brussels, Patent 
Tapestry, Scotch or Kidderminster, and Venetian or Dutch. 
Aipninster caarpets derire their name from a town in Devonshire, where 
the manufacture waa originally established in England. About 20 years 
ainoe the carpet trade, was given up at Axminster, and the looms removed 
io Wiltoij, at which place it is still carrried on by Messrs. Blackmore, 
3]:oChers. A few yean since, the manufacture of these carpets was com- 
m^Bcd in London, by Messrs. Jackson and Graham, of Oxford-street, who 
produce carpets of the largest dimensions, in one piece. This is the only 
•oa^t xnanufSftCtory in the metropolis. The principle of the manufacture, 
39. precisely the same as that of the Turkey and Persian carpets, (which 
•OfmkinTie to be imported into this country), and similar to the haute laine or 
^'Jughpile '* of tibe Gobelins manufactory at Paris, and those of Aubusson 
md Touxn^ir* The desigiui, the colours, and the texture of these carpots 
aw nnch more beautiful than the Tuckey, and rival the best productions, dT 
thia French and Beljpan looms. 

Xha wag^ and we£^ or as they are more commox4y called, chain and 
abdoli.ace g^oraQy bothi>f linen, which are altogether concealed firom the 
q|fN:.MKfiN^i lor the pt£to of wossted jor wool tied to, or fastened under,.and 
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nPtthcllilfer waip. Tbr pRkseai^sr^ tefiknntf one, tiAdt Hne ft«lr«Mtof tlnw 
cnpetB is; oonseqaently, ^eny tlcpaiiBlYe, bat tMr^4«fiMHt^'«Bi|ilf 

oompeiiBAteft. ■ ■♦ ••■ *- • "' .: - • • 

' There «re bat ttro mamitetorito in Biigiaiid; cb^ at Wllimi) «ad oner te 
IjondoB^ llbsk of Messn. Jacksott 8Dd.G(raAi«in; 

Pai$Mt AxmitiHer, — ^These csTpeti3, and'-idAo tags\' tan mAonfiiotaaefti 
extensively at Glasgow, by the patentees, Memrs. 1^0mplelton and Oo« Tb0 
object of the invention was to g^ve the beaudftd appearance of zeal' 
AxiBinster, at less cost, the pile being woven in tlie' first instance, as 
chenille, and by an ingienioas prooesa^ cot into strips, I'and re-wvTteni wiA a 
thick back of hemp or jnte. 

The eeonomy eon^ts in making a great nomber of carpets or Tags of < 
the same design : the first w^eavmg being the same cost finr one, as fotany 
nnmber np to thirty-six, or even more; 

Wilton, or velvet pile, and Brossel carpets, are alt woven on the' same 
principle, the diffevenoe being, that in BrosselB, the wire, by wluoh the pitef^ 
is rajfled, is drawn oat, and in velvet, oat out by a knife. l%e pattern is 
formed by having frames of worsted on bobbins, placed over ^oach oth^r, eabh- 
having, for the usual width, ^0 threads, i^Q threads in eioh frame being of ' 
different colours, and some of the frames striped widi mere thiatn one 
; colour, when the design to be execoted requires it, as in flower |»attem8; 
By the aid of the Jacquard machine, now generally applied to Bruistfeis 
carpet looms, the Ihreads are drftwn up to form the pattern, the inW pkrt 
under, and then they are drawn dovrn over it, and a shoot of ttnen passed ' 
across to bind the soifaoe, and another across the back. Hie ehidn or warp 
forming the back is always of linen, as well as the shoot. The number 
of colours, or shades of cdoor, that can be used in a line, is limited to the 
number of frames of worsted, which rarely exceed ^ve^ although some fern 
looms have six or seven ; and additional shades are obtained by striping ot 
planting, as before mentioned. 

Patent tapestry carpets have, like the Brussels, a terry or velvet 
surface, as the wire may be drawn or cut out : and the number of shades* 
that can be obtained, may be said to be almost unlimited, by which mems ' 
greater scope is afforded for the execution of designs with flower or coloured^ 
scrolls. There is, in addition, great economy of worsted', one frame, or 
rather beaim, 260 threads, (only being used for the ordinary width,)- all oC ' 
which works upon the surface, and instead of the other Aram^s liitod in' 
Briissels carpets, what is called a stuffing'<shain, or warp of Unto oi^cdttoii, 
is made to supply their place, and being a mnch cheaper nutUrial tfaaa 
worsted, a great saving in cost is effected. The pattern bf fonned by- 
printing or colouring each of the 260 threads separately, at spafeeH^iriihriii*' 
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eriiS»9rephttlbik lOgeAi^ ixiteliocessumf tkey^ form ft waspv ^^v^ ^>^ dealgBi 
elongated to the extent, that the wire over which it is passed, takMit -np iof 
^mBSwing^wckd fedtteesit in tlie eorpeit io iho piopoitioiiB of tiiie deiigfw . The 
process is heantiAilly simple and ingemoofl, bat raquiaUs mn^ oave in: 
jlaeittg and arranging the threads. It was invented and patented hy Mr. 
Whytocfc, 'of Edmhnrgh, about 19 years since, and is now the most 
flonrishing branch of the carpet manufacture. 

Venetian a&d'^Dofeeh carpets are made in a odmnaon loom, with wonted 
oc woollen waips; the shoot being of linfini, woollen., eottoht or mixed 
material, by which means it is produced at a low priee, and is ohiefly nsed for* 
bed r ooms; Kiddenmn8tel> or Bcot^ carpet, Is made with two or three wsrpa. 
of d]0ertent ooloars, (in the latter case it is oftlled thin ply,) and with shoot «l 
woollen; sometimes of many different colours, eaoh ool<mr rehiring » 
separate shuttle. This descriptkm of caafpeting is made extensively in 
America by looms to which steam po^er has been applied. 

Steam power h$a reoendy been applied to weaving Bnissels carpets, 
without the aid of a wife, with a plain surface, which is afterwards printed^ . 
by whioh means the patent tapestry cai^s are closely imitated. This 
loom is iho invention of Mr. Stevier, and the machine by which they axe 
printed, the invention of Mn Buroh ; the manaJfooture being cacrM on at- 
Rochdale, 

A loom has raoently been invented and patented by Mr. Wm. Wood« 
foi: weaving the same description of carpeting, with a wire for adding a> 
thick back of some cheap material, so that great thickness and softness can 
be obtained tA little cost. 

The latter invention has been successfully and extensively applied to the^ 
mann&eture of rugs, by Mr. Whytock's successors (Messrs. Henderson and 
Wednell), at lassevade, near Edinburgh. 

The French have always been prominent in the eyes of Europe, for the- 
perfection they have attained in the manufacture of the highest descriptions 
of carpets, ti^festries, wall- hangings, and all articles of a similar nature.. 
It mnst, however, be borne in mind, that they were the first in the field, and' 
tbst the patronage of a luxurious Monarchy, in the midst of aristocratio 
imLtators, had a £9,vourable influence on this interesting and necessary 
brancSi, previous to the revolution. Bince that time a similar result has been 
attaiiled by different means. Improved tliste for design, the encouragemeiKT 
given to the stody of ehemistry, and the necessity for economy, have eachi 
00BtrfbAti)d to further the manufacture of such works as are produced at the 
prert9iit day, aAd which, in maxiy velvets, rival the best .performsnoe» of 
the period of Ikrus XIV. 
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The inrincipal seat of the carpet maPTifactnre in Ftance, is Ai^huoiw 
bat a lar^d establubment bas sprung up within a few years at TcaoQing, 
wlieie mo^ette or velyet jale carpets, of a very beautiful dsscriptibii, axe 
made, as also a fine description for corering sofas and chairs. The nurni- 
&etare is ia^ceaaing in France, and would, no doubt, make much more 
nq^ progress if eiq^osed to competilion ; but the ^uty on caipets imported 
is almost prc^ibitory, being levied by weight, and am<mnting to from 60 tfk 
70 per cent. 

We haye ne data enabling us to ascertain the quantity of caipets 
[ annnslly made in this Qomtry ; m fariimre the mmber of looms to be 
rather more than 5,000, and the value of carpets manufactured to be about 
41,500,000. Our principal eeqiort of caipets is to the United States of 
AwmoL, British North America, Bonth America, and the continent of 
finxope, the qoantity exported in 1849, being 1,565,745 yards. Most of the 
Bmssels carpets are made at Kidderminster, and the Kidderminster or 
Scotch, in Scotland and the North of EngUnd. 

The carpet manufactures of Aubusson, FeUeton, Torcoing, KImes, 
Abbeville, and tiie Gobelins, prodnoe an annual value of £320,000. 

FELTED CLOTH HAmiFACTUBE. 

Aboct ten years since a new manufacture, which has now risen to samB 
degree of eminence, was introduced into this country ; this was the manu- 
facture Gi woollen and other fabrics, of which wool and for form the 
principal component parts ; the term felts or felted goods being applied to 
the article so manufactured. This felted cloth or other fabric, is produced 
without the processes of spinning and weaving, by laying the fibres of 
loose, scribbled, or carded wool, or other material, capable of felting, in a 
thick sheet or bat of suitable length and thickness, for forming commercial 
ends or lengths of cloth, which is afterwards hardened, and milled or foUedf 
and thereby converted into a felt or felted cloth. 

The fabric or manufactured article thus produced, depends wholly Sat its 
unioQ and strength upon the principle or tendency of these animal products 
when propedy treated, io combine and unite, or, as it is commonly caUed, 
to felt together without the usual auxiliaries of spinning and weaving, or tba 
Vie of any adhesive mixtures. 

The goods maaafactured by this felting procesSy may be Sulgected to. an7» 
cr all of the different processes of raising* shearing, or crc^ing^ boiling, 
ptesaing. &c,, used by man nf acturers on ihe old system of woven olotlu 

The felted cloth is peculiarly applicable for carpets, taUe-iOovexingS, 
vindo«M3(Bxtains, clotiis of vwrioiu descriptions, and nuuiy otibflr tuisfiil 
purposes. 
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Aapd: as ifc»ii3a3inrt wAsmxa and aaoat lasteiiil dttligns oAi madilsr iw 
tEUiafennd 'toita aortee, by maaiui of stiitaHe printmg iw«^hmary» Ahia 
new braoch of industry is rapidly advancing in public es tim ati o n, aad tba 
^TH^ffnfifi aa<»ii>»7!ia;pnoe, and tbe great clnrability of tbe fabrio, gimes it 
adflilioxial £|]«ina^to:«noDiisageiziraLt and aapport. 

lUaiiew iflbnc:kiib»aiibJ0Ot of a patent, being manulaeturod exaltt* 
8iv«ly by the Tiatofia Felt Con^any, of Love-lane, Wood-street, Gheapaidfi. 
l%e 8peci2iieB8 of ibia mamdbctiire ezbibited, weH deaexnre ibe.iieti6a of Ibe 
visitor. 



MANUFACTtJBES IN FUR, LEATHER, HAIR, &c. 



Tbb Ylaite» to tbeEoEbibitioB, expecially ihoae of &e gender sex, wbijbii 
admiring tbe aaBiq[ue dispbiy of fuis ezbibited by Mr. Nioobiy, viU, 
perbaps, be somewbat staitled ivben they ase infonued of the prodigious 
moaber of sicuu, of ▼ariof|»» ammals, annually imported into this coimtryt 
aad nmnufactaired into Tarioas articks of ornament, utiHiy, aaid comfort 
Ibe following is a liat of akins in^orted in 1849 :— Bear-skins, 9,872 ; 
beainc,S3r766; oat, 4,334; eoney, 144,890; ennine, 187,104; fitcb, 65,091; 
fOK, 74,e02; lynx, 45,953; marten, 223,117; mink, 189,862 ; mn^quasb, 
90T,407; nutria, 3,768 ; otter, 13,961; raeocn, 488,736 ; squirrel, or caUbar, 
2,215,928. Large quantities of aome of these were re-exported to othfir 
paartB <€ the globe ; the ermine, squirrel, marten, and inimqnasb, being en- 
tiiely, or for the moat paort, retained for bome use, in addition to large 
lumbers of the other furs. 

Britisk North America lunuabes us with the largest numbw of bear, 
beaver, marten, musquash, otter, and seal skins. From the United Statea 
c3a6%, we iinport monk, deer, and goat skins ; from Buenos Ayres, nuiria ; 
our supplies of lamb idun is ohiefly from Italy ; of fitch from Germany, 
Belgium, and Fiance^ of nndxessed kdd from Tuscany, Italy, and British 
India ; goat from Holland, Cape of Good Hope, and British India ; lahilBt 
of dressed kid, by inr die greatest quantity imported oomes from Fzaooe* 

GEiie leather mami&ctoreB of fiennimdsey, Bristol, &ic., are xepre^ 
sented at the Eiddbition, and evidence affoi>ded of impvovemente in tibo 
znannftcture of onuonented, embossed, stamped, and Tamiahed leatbers. 
Wa ba¥e no infonnBti«n befiorB us «a to the qvaartity of leather annnaiUf 
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MmM44Q»of CNDrtmdewidhotiker cowotRM in lea^wir ««d vrtkkmxvmm^ 

&ctnred therefrom : .... 

. I ■ Ift tfddttiom to ' the Mx» . emiaiQniled- under the aeonnHl'Of fkn^Hun 

wen imported, in 1849, 38,750 deer flkis»; 266^7; giaftt^.vl07^4fiQ.]d^a 

dimlged kid, 220^796; undressed lA«ib skinfli ],80d^24{ dmiMd «r tanned 

Imb -skins, 8^715; 470,884 seal skms; and 287,468 sbtep skints Of M 

liiree former,, a krge qnontity were te-^xperted, hut: tiie principal • bi|lk<<ef 

the remainder retained for home nse. >.■.';.. 

There were imported, in 18^50, of WKtanned hidoft dcjt. 150,575 cwts, And 
83,799 owta. re^ezported ; wet, 441,345 cwts., and 29,778 cwts* T&^exported; 
Of tanned, tawed, curried, .or dressed (except Bnsaia hides), X,878«332 fibs.;, 
of idiich 105,670 fibe. were re-exported. Of leather mannfaetnres, then 
were imported 22,346 pairs of womens' 'hootaaiMl calashes, of whioh 1.0,776 
pairs were entered for home consumption ; 4,856 pairs of womens* shoes, 
with cork or double soles, qmlted shoes or clogs, of which 4,780 pairs were 
entazed for home consnmption ; 114,564 paim of womeM' shAea^ eC aik^ 
satia, stuff, orleather, of which 103,774 were entered, for home coiisninptilfl»$ 
81^178 pairs of mens' boots and shoes, of which. 24,595 pairs were ^ag^&BV^ 
lior home consumption; 1,898 |iaarB of other sorts (ehUdnm^i^i of whiobt 
529 'pairs were entered for home, eonttimption ; and 608,802 pairfr<tf boot 
ftonts, of whieh 600,358 were entered for home oonsumptibii. Of glovea 
there were imported, 3,261,061 pahrs, of which 2,849,275 pairs wiere entered 
for home eonsmnption, and 401,009 pairft exported. Of mwnnfafOtntea of 
leather, not partacalarly esttmerated, to the valae 0i £5»289, of. whicb 
d63^928 weve entered for home consumption* 

^Of Britifib and Irish prodnoe, there were eitpoited, in 1850, 39413 
cwts. of nnwrought leather, of the dedared value of £181,976. Of gloTeSf 
31,770 lbs., of the yalue of £18,821. Of wrought leatiiitt of other soits^ 
1,617,292 AM., of the Talne of £283,911 ; and of saddlery and. hamess^to 
the yahie of £123,948. 

Brazil and the Argentine Republic supplies the prindpal pocUoa fii 
nntanned hides imported ; and France, boots, shoes, and gloves. Our prin- 
cipal exports of leather are to '^e United States, the British West India 
Islaiids, British North America, and Australia : the latter of whieh, and 
British territories ik India, are our best eustMMis for aaddler^r and hajmess.- 
Tkft boot and shoe trade stUl continues the staple tmdeof Noisibampt^; 
npwatfds of 30,000 pairs per week being there manufaatoxed* •. 
. The totsl amnud value of tiie leather trade >of Jlranee is ^stimatod^^ 
JlV900,000. Bsris, GrenoUe,.liiQiEty and ¥eBd6me,>«M :thfr grenft «6n|im 



Digitized by VjOOQIC 



i^ttd, tiHAYttttt, lttc» 189* 

<)f th9'gt<^<i^ dUiJEfitfbdtttVe, l^tiielr emi)Iio3r8 a lurgfa nttm%<i^ of work-^jMopSe^ 
])MKfetilii^I;f <ff 'h^mdIsb; In* the ccnntty.' The ex)iott of leftther glorvos ii 
Valued at £400,000 per annum. 

' 't*h«'ittafiuMct«dw of embosiiect leatlieM, omainented with gold^ lihrer, 
Attd^yat&Mtf «oloili«« -wttsfdrnleriy CArried on to a condderable extent in Bptam^ 
Mlf^BAA Flunders: At a later date, Genhany, France, and England kdd 
tIM drftt plaKie ia'th4 prbduotSoti of those embossed and ornamented leathers; 
#hfi6h,' f^^ the dil^tinct l^llef obtahiable, and the brilliancy of colour ^ 
which the leather was susceptible, and resistance to damp oflbred hy the 
lUSTtei^t, rendered those produ<^ions peculiarly fitted for panels and haa^gs. 
!%«• mftnuijEicCnre of these leather tapestries, which appears to have been 
^ B w toii t i iioed In England during the last rixty o^ seventy years, has been 
y^irfred by Iff. iioaloe, and our readers will do well to examine with care 
nid attebtion the spedneaa at the Exhibitieo. 

' We must not omit to say a few words on tiie manuftcture of hairHMfttingi 
« l^raaeh of trade diiefly carried on at Sheffield and Worcester. The long* 
fiMfinig^ BianAs and tails, of tiie horses which roam wildly oyer the plains ef 
SmiHi AnMrioa, and other places^ ave first " villowed^'* as mentioned under 
ilie Hnen and ootton manufactures, then combed, sorted into regidar 
Imgths, anddsredajttt-biodtoolotir: th^ are now xendy for the loom.- For 
^i^eaylBg< i^ haiPHieaftfaig, the ovdinavy loom is employed, the chain or 
warp being either of cotton or linen, coloored black, by means of the siafl 
ftplilied to it; A single ^air is fixed to the shuttle, which is thrown in the 
hsual tfianner. As the horse-hair is in single lengths, and not capable of 
i)eing j<^ed, an attendant ontheweaTsr attaches a hair to the shottle 
each time it passes the loom, and as the hair used is a little longer than the 
width of the material fabricated, the ends are cut off evenly, when the 
wwcving is completed. The woven Mnc is dien hot^piessed. The 
introduction of the jaoquard-loom has enabled the manu&oturer to prodnco 
handsome patterns of figured horse-hair seatmg. Messrs. Samuel lAyoock 
and Scms, of Sheffield, and Messrs. Webb, of Worcester, exhibit some fine 
specimens of this manufacture* 

OOOOiL-HUT XATTUfO, BUCHI, &0« 

Tm utility of the hnrit of the cocoa-nut is derived from its tongh fibvMtt 
chataeCer. From tiie- oomaeiencenient, the Yauik is worked up in a damp 
state ; it is thrown hito water, where it soaks and sweHs, and the. fibres 
develope themaehos. It is Ihen passed between two pairs of xoUeni, of 
^^filfort^t' diametws^' ahd thus torn' and crashed. It is then opened, and in 
IfiaiiMaile tiBttiiited'to iliB w«ter. The material is now bnmght.ip a loill, 
haying rotten, aimed with spikes, rerolying with a high velocity, and by. 
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tlud means the filire is comlbed out. A refuse matter^ of an adlieiiT« 
iq;K>ngy charaoter, is now separated, wMcli, hayuig the power m «« emi&exit 
jtegree of retaining moistoie, has been lately suoceesfoUy aj^pli^^ as ik 
nuHUKe io dry soils. The fibres are now combed until the^ jb^q strai|^t, 
by a set of rollers having their teeth set on an elastic surface. The fibre 
istnow sosted into three qualities. The finest is used for stuffing cushioBSy 
iMas^ and mattrasses; the second is employed in the manuiactnra of 
matting, and other similar objects ; the third is a stiff, bristly fibro» oC 
nrhich Inrushes are manufactured, in the same manner as bristles. lE'oi: 
b£U^es« intended to be applied to animal fibre, as hair, woollens, &^j^, 
vegetable fibre is peculiarly suitable^ from the tendency of animal fibres tfli- 
C|9mbine, whenever they are b^nught together. Hammocks, with xoat'* 
tpMses worked in with them* are made of the cocoa-nul fibse, and «r9 
esteemed for their cleanliness, admitting of bei^g washed v^ith .gr«iM^« 
facili:^^ and -being exempt firom the presence of insects, to which the^re 
is inimical. Mr. Treloar, of Ludga4;e Hill, is the priaci^ oiJubitoiCrin tbis^ 
^opaxAment. 



MAffWPilCTTJRES IN im>IA^UBBER, VULCANfWBD !mmX^ 
RUBBER, AND GUTTA PERCHA. 



INIXU'^UWES. 

In addition to its application as a waterproofing ageaft, the visiior nvSl 
noHee a. gneot Tariety of purposes to which this vegetable axndfttioii ha0 
bmm 'mteeos^bUy applied, espedaily in tiie manufaetuf e of numeneuskinds^ 
hosieiy artidies, small wares, &c., the produce of LeieeBtez!, Manoheatec, &e. 
Its elasticity is its great recommendation, thus enabling it to tnaiatMti ita 
ground in public use, without fear of being supplanted by its non-elastic 
competitor, gutta-percha. Messrs. Bedells, of Leicester, Mr. Westhead, of 
Mawsfaeatar^ and oilier maniilactiirsns, have been sneceatfid in naleng 
uaeftA applications of the elastic property of iadia-niii>«r« in thi»«yaBi'^ 
tetare^f vaciooa articles of dress, gkres, &c. 

VmhaiiUaed ludim-^Rukber.—In the form of Tukaniaad iadia^ndiisr, or 
iiiai»4iiliMr flombinea witk sulphur, Mr. Haacook Imb BMCsedatl In 
elbofting a gi»«t vaiie^of uaefiil apifiicatiemi «f this nbataauie'lD pitt^ofMi, 
f^ wiiii^ ht te unprepaaed atato, St was inappliQfliile. Th». cMallinatkil «£' 
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f sulphur with the india-rubber, whilst it does not interfere with its elastic 
and waterproofing capabilities, prevents the rigidity which india-rublier 
itself acquires, when exposed to changes of temperature. Vulcaniited 
india-ruubber thus becomes admirably adapted for the manufacture of hose 
for the conveyance of hot or cold water, as for fire and garden engines, &c 
Mr. Hancock has also successftilly applied it to the construction of portable 
baths, for which purpose it succeeds admirably. In addition to the various 
articles exhibited by Mr. Hancock, illustrative of the useful application of 
vulceuiized india-rubbef; we may mention the construction of a gasometer 
of this material, for a gas works in Mexico, which has recently beoii for- 
-warded to that country* 

GDTTA PSHCfMA. 

This useful article has now become so extensively employ^ed for com- 
mercial and domestic purposes, that a fern remarks on it may not be unin- 
teresting to the visitoi?, in his examination of the almost endless variety 
of articles manufactured therefrom, exhibited by the Gutta-Percha Company. 
Gutta-percha is the concrete juice of a large tree of the same name, 
abounding in Borneo, &c., and is obtained by periodical tapping of the tree. 
The introduction of it into this country, is due to Dr. Montgomery, in 
1843, when its qualities having been carefully examined, it was soon found 
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iq^fllcabb t»« gni* TameljrioC ttscfiiLffiBrposia». ft is *&ti^oritod Jntot-^ut 
eDimtaj la Urge Mrtoiit, and mo mqoh has Iha, deMBn3r £Br aaMtn liManft 
tetBMd Hheieficom inccepund, tkat Imndirada of- ioiiB per aBHua.aie-flHMi^ 
imported. InmtxaxSwOlunagthtroafi^'guJ^^ 
Ike blocks are firat^eot into slices, by meaas of a cattmy-itiaehfao iana^ti 



ssiidh 




a circular iron plate, of abont five feet in diametex, in which there are three 
radical slots, furnished with as many knives or bUdes. The blocks are 
placed in an inclined shoot, so as to present one end to the operation of the 
cutters. The slices are then placed in a wooden tank, containing ^hot 
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witetr in wkioh tfiey oie kft to so^Jdnntfl ibimd ma plaetiQ state. Th^ 
ant aftewmda pMeeid »tlMreti^ a iniaciiiy<cylindMv. Muiag tp iha^ ttfledia 
pKpeT'^mlLi lor the oenTerftioii of lags into.pidp^ and then thoroughly 
deaaued in coid mtJbu titokas^ tihe^inratiUFi < in jcasea ^f imimre gutta^penshfti 
being nUxfid with n aolntion «f ^oouoon soda or chloride of lime. It m 
next put into a masticating-machine, such as is used in the manufacture of 
caoutchouii, and then pressed throi^h rollers ; thus being converted into 
sheets of various width and thickn^s. When necessary, the sheets are 
again masticated, and again passed thr^gh rollers. These sheets are sub- 
aequentl^r cut Into boards by vertical knives, placed at tiie further end c^ the 
table, along which tihe sheets are <^rri^ by a cloth or web to another 
roller, round which they pass, and are cut into the required widths. The 
bands or straps are then removed, and coiled up ready for use. Driving 
bands for machinery are thus made,' and shoe^soles and heels are stamped [ 
out of similar sheets of gutta-peroha. In making tubes or pipes, eitlier of 
gntta-pereha or any of its compounds, a mass of gutta-percha, after being 
thoroughly masticated, is placed in a metal cylinder furnished with a 
signillir. piston, by which it is pressed down into an air-boxj kept hot with 
8te4m, which has at its lower end a numbear oi perforations, through wh|ph 
the plastic material is forced into a cup, Whence it passes out, round a, core, 
into the desired tubular form, and thence through a gauge to the required 
size, and into A receiver of cold water, b^ng drawn to the other end of a 
long trottghby a cord passing round a puUey at the far end of the trough, a^d 
returning tot&e peracm in attendance on the machine, who ^adually ^i«^s 
the pipe away fin>Qi the air-maehine. Thus, tubes of. considerable length 
and diameter are made to a very great extent, and are used for the- con- 
veyance of water and other liquids. To enumerate the various liiseful 
purposes to which- gutta-percha is applied, would occupy more spac§ than 
we are al^e to devote to it ; we would, therefore, direct the ati^tion ^f the 
visitoor to the varied articles exhibited by the Gutta Percha Company; 

SlasUe Oroiesque Faces, imported from Germany, are cast Jn gjlue and 
treacle : the composition of which printing-rink rollers are made<; gutta- 
percha is not elastic, and india-rubber is too elastic for the sbw grave 
change of expression after a squeeze. 
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MANUFACTURE OF PLATE AKD PLATED GOODS. 

Fabrieatien de VArffmierie etde la VimtgeSe. 
Mamifactur von Sdber, uhd FlaMerlen Watxren. 



Tbs gorgeous display of gold and silver plate from t&e workshops of the 
metropolis, — and the taste, design, and skill, manifested in the artioles exhi- 
bited, — ^will not fail to prove a sonrce of great attraction to the visitor. It 
frill require no farther notice at oar hands than can he given in a tew 
flgares, having reference to the production and consumption of the precious 
HKtals. 

The increase in the quantity of gold obtained within the last ten years^ 
has been very grea^. In 1840 the entire production of gold was estimated 
at £1,290,000; in 1848, by aid of the Ural Mountain Mines, it reached to 
had £4,160,000 ; and in 1850, by help of California, to £14,790,000. 

The entire production of silver in 1840, was £6,832,274; in 1848, 
£6,867,237; and in 1850, to £7,610,000. 

The quantity of gold and silver coin of all denominations, in all 
quarters of the globe, is set down by the best authorides, at from 
£300,000,000 to £400,000,000 ; and the quantity in plate and ornaments, at 
about £400,000,000 more. It is estimated that £5,400,000 are annually 
consumed in manufkctures. 

The number of ounces of gold and silver plate annually made and 
retained for home use in this country, is about 8,500 of gold, and 1,000,000 
ounces of silver. In the year 1811, the amount was 7,333 ounces of gold, 
and 1,254,128 ounces of silver ; whence it is evident that the quantity 
manufactured for home use, has not increased in any relative proportion to 
the increase of the population. 

London is the seat of the manufacture of the gold, and of most of the 
silver plate. Sheffield occupies the second place: at the latter town 
about 4,000 lbs. weight of silver plate is annually assayed. 

The manufacture of jewellry and trinkets in France, produces a con- 
sumption of about 10,000 lbs. weight of gold per annum, of the standard 
of -yWa, equal in value to about £500,000. The labour very nearly 
equals in value the cost of the gold, so that the total value reaches nearly 
to £1,000,000. The threefold industry of jewellery, gold and silver plate, 
and trinkets, is represented by an annual value of more than £2,000,000.. 
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Plated Goods,— It has always been the case, that where people could not 
aflford the real article, they have contrived a substitate, as much resembling 
it as possible. This remark is peculiarly applicable to plate : and various 
have been the methods from time to time employed to give the inferior 
metals the appearance of pure gold and silver. The art of overlaying one 
metal with another of greater value, is of great antiquity, the mode of 
accomplishing it being either by some process analogous to washing or gild- 
ing, or by fixing thin sheets and foils of the precious metals in some less 
adhesive manner. Next came the process of amalgamation, and what is 
called '^ French plating.'^ In the first of these processes, a mixture of 
chloride of silver, sal-ammoniac, &c., is rubbed over the article to be coated, 
which is then exposed to a degree of heat sufficient to " cause the silver to 
run," when it is removed from the fire, and dipped in dilute muriatic acid, 
to clean it. In the case of the French plating, the practice is to make the 
metal very clean, heat it until nearly red-hot, when silver leaf is laid on, 
and immediately burnished down, the heat and friction causing it to adhere 
perfectly. By this method, successive layers of silver can be applied to any 
thickness the work may require. Another method is to cover the metal 
with a paste of chloride of silver, alum, and cream of tartar, and when well 
rubbed and polished, a layer of silver coating is obtained. 

It was not, however, until 1742, that the present method of plating goods 
was practised. It was in that year that an ingenious mechanic of Sheffield, 
Mr. Thomas Bolsover, when employed to repair the handle of a knife which 
was composed partly of silver, and partly of copper, was struck with th© 
possibility of uniting the two metals, so as to form a cheap substitute for 
silver. Mr. Hancock, of Sheffield, following out the suggestion of Bolsover, 
(who confined his discovery to the manufacture of some small articles,) next 
applied the process to the manufacture of candlesticks, teapots, &c., which 
previously had been formed only of wrought silver. Thus commenced the 
plated goods trade of Sheffield, which place stands, to the present day, 
unrivalled, both as regards the extent of the manufacture, and the elegance 
and durability of the articles produced. Birmingham Is a competitor with 
Sheffield in the production of cheap and showy articles ; but in quality, 
Sheffield stands alone. The silvering processes we have before mentionnd, 
were always performed after the articles were formed, but in the plating 
process of which we have last spoken, the copper is united to the silver 
previous to the formation of the articles required. The rolling of silver in 
contact with the inferior metals is performed by extensive and powerftil 
mills in London, Sheffield, and Birmingham ; but the largest portion, as 
regards the extent of surface, is executed at Birmingham. The plate of 
the respectable Sheffield houses contains more than five pennyweights of 
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4rtlv«r to the poirad of "Oopper or other meUl employed, inrlttlst mveli ©f the 
Binningham plate contains bnt three pennyweights to the pound. iMiich 
of this low quality metal is also sent from Binningham to Sheffield to be 
manufactured, to the injury of the respectable Sheffield trade. 

Much of the Sheffield plate is plated on both sides, besides which, the 
«fiaall beading which surrounds the edges of the plated goods is fon&edof 
sIlTer alone. 

The introduction of Grerman silver and other metallic alloys, of a white 

'Cdlour, has led to their substitution to some extent for copper, in the manu- 

Yaeture of plated goods : so that when the surface of silver wears away, its 

disappearance is not so readily perceived as when copper forms the basis of 

• the article. 

Our manufactures of plated goods have an advantage over all others, 
frem the perfection of the machinery used in this country, for rolling 
metals. The difference thus caused, if estimated in money vailiie, is in 
favour of the English manufactures, as compared with those of France, in 
the proportion of 17 to 13 in the cost of the material employed. It was 
estimated some few years since, that the value of articles of this manu- 
lacture used in the United Kingdom, amounts to £1,200,000 per annum ; 
while in France the consumption does not exceed £40,000 per annum : an 
equal value being also exported fi-om that country, principally to Holland, 
B^gium, Spain, the Sardinian States, Germany, Mexico, and the United 
States of America. 

We now come to notice the new process of gildiug and silvering, by 
means of voltaic electricity, which, in the hands of Elking^on and others, 
forms a new feature in the plating trade of this and other countries- This 
process is founded on the principle, that if a voltaic current be passed through 
a vessel containing a metallic solution, the metal becomes separated frcwn 
the liquid, and deposited in a solid form. Thus, if we wish to ooat a metal 
with silver, we proceed as follows : — 

The prepared articles, when quite cleansed at the surface, are immersed 
in tanks containing a cheoiical solution of silver. The mode of iBamersing 
them is curious ; metallic rods cross the tanks from side to side, and fpom 
these the various articles are suspended by wires temporarily affixed to 
fiiem. Spoons, forks, plates, salvers, cups, caudleflti^s, candekbra, and a 
conntiess assemblage of other articles, are thus BUBpended side by wde, but 
^without being in contact ; the general arrangement of the tank, as to the 
pkciHg of the wires, &c., being regulated according to the kind of artioles 
^ be coated. A galvanic current, derived from an apparatus -Doar *t ^haaad, 
conducted through the tanks thus occupied, and brought ittto ccPBoeCtien 
M^liitall'tbe Tanious parts by a suffidiency of 'cooduotHig -ymt^^mBA wfls, 
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decomposes ihe solution, liberates the silver from the other compoDfint 
elements, and deposits it in .a beautifully dear and equable layer on>ihe 
articles hanging in the tank. By increasing or decreasing th«se four 
.agents — the intensity of the galvanic current, the quantity of the cument, 
the strength of the solution, and the time of immersion — any desired thick- 
iies4 of silver may be deposited : the determination of all these points being 
a matter of experience on the part of those employed. As, from the pecu- 
liar nature of the process, the quantity of silver deposited cannot be ascer- 
tained while the deposition is going on, it is determined by weighing the 
article accurately before inunersing it in the solution, and after it is finished; 
the former' weight subtracted from the latter, gives the weight of silver 
deposited. If tte solution be acted on for a long time together, it would 
become exhausted of its silver, and the process would stop for want of 
working materials ; to obviate which, sheets of pure silver are suspended 
in the tanks at intervals, and the silver from these sheets becomes dissolved 
as fast as deposition takes place ; so that the solution is constantly re- 
ceiving on the one hand an equivalent for what it is giving up on the other. 
"These sheets of silver are gradually eaten away, until they present nothing 
Imi a delicate web of lace-like fibres, extremely beautiful in appearance. 

By changes in the ingredients used, and in the mode of proceeding, 
articles are coated with gold instead of silver. Many highly finished 
articles present a silver exterior, with a gilt interior. This is effected' by 
the electro-process thus : the article is first silvered in the way just de- 
scribed ; and the surface is then coated with some protective composition 
which will resist the deposition of gold. The article is next transferred 
to another vessel, where a film of gold is deposited on the side or surface 
required, without attacking the opposite side. This principle is carried 
still further, in some kinds of ornamental plate, by interspersing gbld 
amongst the silver in very tasteful array ; the silver in every sudh case, 
being protected from the subsequent action of the gold at every place where 
the latter metal is not required to be deposited. As the plated articles httve 
a dead appearance when removed from the solution, they are rubbed with 
"scratch brushes," and then bumiuhed, whereby a surface of great 
brilliancy is produced. Messrs. Elkington and Co., of Birmingham, 
exhibit some magnificent specimens of electro-plating. 

Magnetism is now employed as a substitute for the galvanic battery.in 
the. various processes of electrotgildiug, plating, &c. Independently of 
economy, the magnetic machine possesses the great advantages of uniformity 
of action, and of beiug devoid of all annoyances from any gaseous fumes, 
such as are always ev(Aved from the voltaic batteiy. 

The solutions from which gold and silver are generally precipitated, 
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«ii2ier by the voltaic or magnetic prooesg, are those of the cyanide or 
solpfaite of those metals : these salts being more employed than any others. 
Electro-platers give a preference, particolarly for silver, to the solution of 
sulphite, as not being liable to spontaneous decomposition, as being 
viaccompained by any unpleasant smell, and yielding silver of considerable 
luodness and very white. 



MANUFACTURE OF STEEL AND CUTLERY. 

Falrlcation de VAder et de CouteQene, 
Stahl und StaMwaaren Manufacture 



The bar-iion, produced as described at p. 23, is now ready to undergo that 
peculiar modification, which gives to it the name of steel. For this pur- 
pose, bars of iron are placed in what are termed converting furnaces, 
between layers of coarsely powdered charcoal, and submitted to the action 
of intense heat for many days, carbon is absorbed, and the iron converted 
into steel. 

According to the various purposes for which steel is required, a lower or 
higher degree of conversion is employed; for instance, steel for coach- 
springs, is exposed to a lower heat than any other kind ; steel for knife- 
blades, and other purposes, requires a higher conversion ; steel for files, a 
yet higher degree; and steel, which is afterwards to be oast in a fluid 
state, the highest of all. In the state in which it is obtained from 
the converting furnace it is called blister steel ; the name eommon steely is 
given to it, when, after having been again heated, it is hammered with a 
very ponderous hammer, whereby a tougher quality is imparted to it. The 
name shecw steel is given to it when it has undergone a process somewhat 
analogous to the welding of iron. It consists in heating several pieces to 
a white heat, and hammering them one upon another until aU form one 
mass, fisur more dense, compact, and tough than the blister steel, from which 
it was made. This operation is performed in the iUt or shear-kotise. The 
term shear steel, is given to this kind of steel because it was found suitable 
to the manufacture of shears. It may be frequently seen stamped on table- 
knives. When closel examined, shear steel is found to have lost all the 
flaws and blisters whi<^ dist^guished it as bliste steel, to have acquired a 
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uniformity of character througliotitf and to be greatly more malleable and 
tenacious than it was before. The beauty of modem steel goods is chiefly 
indebted to another kind of steel, termed cast steel; for this purpose, the steel is 
melted in a crucible, capable of containing 35 lbs., (for which purpose a 
most intense heat is required), when it is run into moulds, forming ingots 
of cast steel. All steel for the best articles, whether shear or cast, 
undergoes the process of tilting, before being applied to use. The object 
being to close the pores of the steel, and to render it as dense and compact 
as possible. The tilting process consists in heating the bars of steel to a 
certain heat, and submitting them to the action of a powerful tilt hammer. 
Notwithstanding the immensity of our iron manufacture, all our finest steel 
is made from Swedish iron : that from the Dannemora mine being preferred. 
The cause of the superiority of the Swedish iron, has never yet been 
explained ; some chemists ascribe it to the presence of manganese, some to 
the presence of silica, while others suppose it to arise from the nature of 
the process employed. Various attempts have been made to imitate the 
«teel made from Swedish iron, by the addition of preparations of manganese 
to English iron. 

Sheffield is the metropolis of the manufacture of steel, and the yarious 
articles of steel manufactured therefrom. The average annual quantity of 
Bteel produced in Sheffield, during the last five years, is from 16,000 to 17,000 
tons from foreign iron, and from 1,600 to 2,000 tons of British iron. The 
•coal found in the neighbourhood of Sheffield, is what is termed a pure hot 
coal, free from earthy particles, and is, on that account, the best coal for 
converting iron into steel, in which process it is requisite to be able to 
obtain both a high and even temperature : and as it makes little or no 
deposit on the bars, it does not interrupt the even course of the draught. 
In 1885, there were but 36 steel converting frimaces in Sheffield, now there 
are upwards of 120. One furnace is computed to produce six tons of steel 
per week, requiring in the process six tons of converting coal. There are also 
upwards of 100 steel-melting furnaces, with 1,000 holes for crucibles; four 
tons of hard coke are required to make one ton of cast or melted steel ; and 
ten holes produce four-and-a-half tons of steel per week. Upwards of 
^30,000 tons of coal are annually consumed in Sheffield in the manufacture 
of stedl. In 1835, the quantity of unwrought steel exported was 2,810 
tons, of which 1,886 tons were exported to the United States of America. 
In 1849, the total exported was 8,095 tons, of which 5,216 tons were sent to 
the United States. The quantity exported in 1850, was 10,587 tons, of the 
declared value of £393,659. In France, St. Etienne is the principal seat of the 
-steel manufacture. Considerable progress has been made, but our continental 
xivals are still unable to compete with us in the manufacture of any kind 
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of steel or iron, and if it were not for the high' protecting duties, th& 
Flinch steel trade could not exist. In the Duchy of De Berg, in Prussia, 
there is a large manufactory of steel. Considerable mines of iron exist in 
the neighbourhood, but the quality of the iron is inferior to that obtained'*' 
from Imogen, in Styria, and Eusdorf, in Bavaria. The steel manufacturers 
of De Berg, consequently purchase iron from those places, and mix it 
wi£h their own metal to great advantage. 

SCISSOR MANUFACTTRE. 

The scissor trade is one of the oldest of Ihe staple trades of SheflSeld, and'" 
requires very skilfol and ingenious workmen, more so than any other 
brunch of the cutlery manufacture. This trade is divided into twelve or 
foikrteen stages, the principal of which are forging the scissors from a rod of ' 
steel of a suitable size, filing or ornamenting the shanks and bows, grinding- 
and'putting together, which includes screw-making, setting, or making the 
scissors work evenly together, and whetting. The forging branch is Ae 
most difficult to learn, requiring from six to seven years* practice to forge 
the ordinary kinds of scissors with precision. The total number of work- 
men and women employed in the trade is from 800 to 1,000, of which' 
number, 130 are forgers, who will make, on the aversge, from sixteen to 
eighteen dozens per week. Messrs. Wilkinson £|,nd Son, the eminent 
scissor manufacturers of Sheffield, exhibit a series of specimens illustrating- 
the process of manufacture, from the steel to the finished scissor ; also a. 
splendid' pair of scissors cut out of solid steel, a duplicate of which Messrs^ 
'Wnkinson and Son had the honour of presenting to Her Majesty. 

KUnfPE JTANtlPACTUEE. 

In- the manufacture of table knives and forks, it is usual to construct the 
better kinds with balance handles, thereby rendering it necessary to extend' 
thb hole beyond the length of the tang (the part inserted in the han^e) ; 
it is also necessary that the perforation should be of larger dimensions than 
is absolutely necessary for the tang itself, in order to affi)rd room for the 
introduction of lead, or some other heavy body ; the bore also requires to- 
be of large dimensions, for the introduction of the composition by which 
the blade is retained. From these causes, the handles of knives and forks- 
are subject to considerable injury, the heat to which they are subjected' 
being liable to crack and split them. This is especially the case in the 
sms^er descriptions of table knives and forks, in which the handle is short^^. 
thereby requiring the bore to be large, by which means the substance of ' 
the hiandle is rendered very light. The blades of knives and forks, 
secured in the ordinary way, become loose and drop out. Messrs. Biirde*; 
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kini and.Gire^sn^, in themanafaetnre of their improyed kiuves und forks^ 
form tlie hole in 'tbe- handle of the exact size required for the introduetioa . 
of tlietaog, which passes nearly through, and of snoh weighty together* 
with- the. handle, as to bahmce the blade, the extreme end being seemed 
by a screw cut on the tang,, having a cop nut, which is furnished with a 
shoulder, butting against a shoulder recess at that end of the handle. The 
screw being firmly set, will retain the handle in its position on the tang ; 
it may 'also be readily undone, whenever it may be required to renew the 
blade, as handles constructed on this principle, if of agate or ivory, are 
more lasting than the blades, which may thus be renewed as required ; 
the handles themselves sustaining little wear, and, by reason of their 
increased strength, from the smallncss of the bore, not being liable to 
fracture. In some, cases, the handle is connected with the tang by means 
of a ferrule, in which case the ferrule is placed partly on the shoulder of 
the blade, and partly on the handle, by which means the junction of the 
two is more effectually secured. 

PEN AND POCKET KNIFE MANDFACTUEE. 

This important branch of the cutlery trade of Sheffield, employs a largec 
number of hands than any other. The workman are divided into three 
classes, viz. : the hkide forgers, who, out of a rod of steel, form the blade of 
the knife by hammering, and afterwards harden it by immersion whilst hot 
in cold water ; the scale and spring forgers, who form the inner metallic 
scale in which the blade lies when shut, and the spring or piece of steel, 
which, running along the back edge of the knife, separates the two scales 
or halves of the handle, and by its elasticity exerted upon the tang of the^ 
blade, secures it in any required position ; and the hafter, who forms the 
ivory or pearl outer scales of the handle. To these must be added the 
makers of other smaller parts, and the workman whose office it is to build 
up the knife out of the materials ready to his hand. 

The superior kinds of surgical instruments, such as lancets, disseoting- 
and operating knives, are also manuf^tured at Sheffield. In this brancKvof 
the cutlery trade, Messrs. Hutchinsons, of Norfolk-street, deservedly occupy 
the foremost place, and their cutting instruments and general surgieal 
implements, find their way into most of the hospitals of our own and foreign. 
countries. 

RAZOR MANUFACTURE. 

There is, perhaps, no branch of the cutlery trade, which has excited 
more attention— on which more has been written — or in the preparation o£ 
which more care is taken — ^than the razor manufacture ; the good quality^ 
requisite 4» the fit action oi a razor, having made it an object of moment 
both to the steel maker and the cutler. The quality of the steel employed. 



Digitized by VjOOQIC 



152 CUTLEST HANUFACTUBB. 

and the grinding and tempering of the blade, are all important points in the 
manufacture of a razor intended not merely '' for sale," but " for use." 
Messrs. Bodgers, Mr. George Wolstenholme, and other celebrated Sheffield 
cutlers exhibit some fine specimens of razors, the manufacture of which is 
carried to so high a degree of perfection in the " metropolis of steel." 



SWORD MANUFACTURE. 

The steel is brought to the form of what are called stoord-moulds, either 
at Sheffield or at Birmingham, these sword-moulds being bars fitted in size 
and shape for swords. The bars are heated and are forged into shape by 
two men, the * maker* and the * striker,' much in the same way as cutlery. 
When the sword is required to be hollowed at the surfaces, it is hammered 
between steel bosses or swages. Then ensue the processes of hardening 
and tempering, on which so much of the excellence ol the sword depends, 
the hardening being effected by a sudden cooling after heating, and the 
tempering by a gradual cooling. As the blade has become somewhat dis< 
torted in form by these processes, it is twisted straight and regular by con- 
fining it at certain points, and forcibly bending it in the proper direction. 
The whole surface is then ground upon a large stone, and an edge given to 
it. As it loses some of its temper by this process, it is again tempered and 
afterwards polished. The making of the handles is a separate department 
of the manufacture, depending for its character on the costliness of the 
materials employed. 

An important stage in the manufacture of every sword is the * proof' to 
which it is subjected, a proof consisting of a series of tests much more 
violent than the sword is likely ever to undergo. 

Although Sheffield is the head-quarter of the cutlery trade generally, 
Birmingham has always been the chief seat of the sword manufafCture. 

The cutlery of Sheffield is known all over the world, and it is not a little 
curious to see knives and other articles fabricated there for the use of far 
distant lands, so peculiar in their form, and so peculiarly adapted to uses 
with which we are not at all familiar, that the traveller in Russia or South 
America, might readily be excused, for bringing over some " peculiar " 
article of native use as a "curiosity " to his friends at home, which had 
originally been made at Sheffield. 

The visitor wiU not fail to observe the extensive assortment and great 
variety of articles of cutlery, suited for every market, manufactured and 



Digitized by VjOOQIC 



CtTTLEBT MANUPACTUBE. 



158 



exhibited by Messrs. Unwin and Rodgers. The traveller to distant lands, 
or the intending emigrant, will here be reminded of his probable require- 
; ments in this department of " outfitting," by the sight of daggers, dirks, 
American, Indian hunting, and bowie knives. The Califomian gold seeker 
will find knives especially constructed for self-defence; the sailor, tho 




sportsman, the gardener, the farmer, and every class of society will each 
meet with a variety of the peculiar kind of knife best adapted to his pur- 
pose ; while the ingenious combination of several useful articles in one, wA 
merely for show, but for actual use, will deservedly merit the attention of 
02 
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treey fiflitor. The ' price yanes, tuid sluywB a gceaiter voriely than - tho 
pattern itself, and few wotddbeUere it possible to make a knife, with a 
wronj^ steel blade for three farthings each, when, at the same time, the 
price may be. increased by superior workmanship and ornament^ te £1 each, , 
or to any price required, and each retain its correct value. Bat when it is 
stated that the knives sold for three farthings, and one penny each, are the 
combined workmanship of at least six branches of the trade, the possibility 
may be doubted by one unacquainted wilti the art. Besides all kinds of 
knives, Messrs. Unwin and Rodgers manufacture razors of the finest to the 




commonest quality, nail-files, button-hooks, and all kinds of fancy articles 
for ladies' companions and gentlemen's dressing-cases. They are also the 
inventors and patentees of several exceedingly useM and convenient articles, 
one of which, the " Patent Pencil-knife," contains a superior ever-pointed 
pencil, with a reserve for leads, a silver tooth-pick, and two good pen 
blades, the whole handsomely put together, with Grerman silver mountings. 




Another, which may be called the pencil-comb measure-knife, contains, in 
addition to the foregoiag, a comb and six-inch rule, forming a complete 
mttUvm-in-parvo. Many of our readers, know, by experience, the great 
inconvenience of a waistcoat pocket literally crammed with sundry useful 
articles, each and all highly necessary to personal comfort and convenience, 
— ^Buch as a penknife, a pencil, a comb, « rule, a tooth-pick, &c. Messrs. 
Unwin and Rodgers seem especially to have succeeded in an ingenious con- 
trivance to remedy this inconvenience ; so that we may, by providing our- 
selves with one of these really admirable pocket companions. Have only one 
article to see'k for instead of five or six. To another form of pencil-knife* 
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wHb peabolder, Messrs. U. & K. haTO lately registered an addition, which, 
to many- ^ntieBten, will ^ove no slight recommendation, — ^it is a dgar- 
hoUd&r;, » nest little dMitriyance, which in no way interferes with the use of 
the peneiL or knife, and as it shnts into the handle, like a knife hlade, it ^ 
does not dimmish its portability. Another useful instrument is called the 
'^ impiOTed' far west American hunting knife and self protector," and a 
verjr fbrmidaUe. oomponion it is, as it contains, besides a penknife and 
hunting Hade,^ — a pistol, acoompaaied with bidlet, mould« ram-rod, picker, 
tweezer, and ammunitxon-hoxy with cf^ and balls, all complete and ready 
for use. 

FILES, EDGE TOOLS, &0. 

The manufacture of files, saws, and edge-tools, forms other important 
branches of the trade of Sheffield. These articles are exported to all parts 
of the globe, and there is scarcely a comer of the wide world, where a 
British ship is allowed to enter, but could exhibit some specimens of Shef- 
field steel goods. The great majority of visitors to the Exhibition wilt 
probably devote but little attention to the specimens of Sheffield files 
' exhibited. Files, however, are the working tools by which every other 
kind of working tools is, in some degree, feshioned, and are, therefore, 
amongst the most importaut articles in the work-shop of the artizan. 
Whether a man is making a watch or a steam-engine, a knife or a plough, 
a pin or a coach, he can make no progress without the assistance of this 
useful tool. The whole of the files manufactured are still made by hand, 
notwithstanding the various ingenious machines which have been contrived 
to supersede manual labour, in this department of the Sheffield trade. The 
workmen in the file trade are divided into four classes, viz., the farger^ who 
heats tLe steel and hammers the file into sbape, and is responsible for its 
quality; the grinder, who grinds the "blank" files to a true and regular 
surface ; the cutter, who makes the necessary indentations or grooves on the 
blank file ; and the hardener, who tempers the file when made. The files 
are then cleaned by women, and each carefully tested by a superior 
foreman. 

SAW MANUFACTURE. 

. This trade is divided Into three branches, viz., saw making, saw-handle 
making, and saw grinding, at all of which men and boys are employed. 
Women are employed to rub and scour the saws, and wrap them up. The 
common saws are made of sheet-iron ; those of a better quality are made 
of .sheor-steel, ^ and the best are formed of cast-steel. The sheets of metal 
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having been cut of the required sisse and thickness, the teeth are each 
formed separately, by means of a ptmching-machine. The saw is then 
hardened and planished, whereby it is made true and of equal elasticity in 
erery part ; it is then ground; and lastly, the teeth are bent in alternate 
directions by hammering. 

In the manufacture of edge-tools, the workmen are divided into three 
classes, viz., forgers, grinders, and hardeners ; the first of whom prepares 
the tool, the second grinds it, and the third hardens it to the required 
temper. Some idea of the *' grinding'' trade of Sheffield, may be obtained 
from the fact, that one house, in the edge-tool trade, consumes 12,000 tons 
of grindstones per annum. Messrs W. and S. Butcher, who, we believe, 
are the largest manufacturers and exporters of edge-tools, files, and razors, 
in Sheffield, exhibit specimens of steel, edge-tools, files,* saws, and razors, 
in which superior workmanship is combined with economy of price. 

Messrs. Slack, Sellars, and Grayson, of Sheffield, manufacture an 
improved tenon saw, with tubular back ; the increased stiffiiiess afforded by 
this construction, preventing the saw from buckling, or being easily bent. 

The value of hardwares and cutlery exported, in 1850, was £2,639,728, 
more than one-third of which was sent to the United States of America ; 
British India and the Hanscatic towns also take large quantities. 

In 1849, 6,003 cwts. ot elephants* teeth or tusks, and 1,047 tons of 
horns and horn tips were consumed in this country, of which a large por- 
tion was used in the manufacture of handles for knives, cutting instru' 
ments, &c. 

ETCHINO AND OILDINO ON STEEL. 

Our readers will notice the beautiful designs on some of the steel articles, 
razors, &c., sent from Sheffield. The method of executing this etching 
and gilding on steel, is the invention of Mr. Thomas Skinner, of Sheffield. 
It is true that prior to Mr. Skinner's discovery, steel articles were etched 
and ^ded: this however was accomplished by means of hand-tools, 
the expense and labour attending which, precluded the adoption of the 
process, except in goods of an expensive character. The leading features 
of Mr. Skinner's process, are its simplicity, clearness, and cheapness ; any 
design occup3rlng the space of a razor blade, no matter how much work it con- 
tains — ^for instance, twenty or thirty figures, a view of London, the ruins of 
an old abbey, or any other subject can be etched at the low price of one 
farthing, or less. Mr. Skinner's process is indeed a complete triumph over 
the old system of ornamenting steel, and it has opened up an entirely new 
field for the most beautiful designs the skill of the artist can famish. The 
process is effected by transfer of a copper-plate engraving : and a large 
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number of g^oods can be etched or gilded in a yery short space of time. The 
blades of the razors exported to America, are often ornamented bj this - 
process : but we hear that in the home trade the process is not much 
adopted for this purpose : persons having an idea, that the ornament is 
added to conceal defects in the quality of the blade. 

STEEL PENS. 

The manufacture of steel pens next requires a passing observation. For 
producing them, the best Dannemora Swedish iron or hoop iron is selected. 
It is worked into sheets or slips about three feet long, and four or five inches 
broad ; the thickness varying with the desired stifi&iess and flexibilitj of 
the pen for which it is intended. By a stamping press, pieces of the required 
size are cut out. The point intended for the nib is introduced into a gauged 
hole, and by a machine pressed into a seml-cylinrical shape ; in the same 
machine it is pierced with the required slit or slits. This being effected, 
the pens are cleaned by mutual attrition in tin cylinders, and tempered by 
being brought to the required colour, by the application of heat. ' It un- 
fortunately happens, however, that the process of tempering, upon which 
the quality of the pen entirely depends, is in most cases carelessly per- 
formed. Some idea of the extent of this manufacture will be formed 
from the statement, that nearly 150 tons of steel are employed annually 
for this purpose, producing upwards of 250,000,000 pens. 

Mr. Gillott, of Birmingham, who manufactures 120,000,000 annually, is 
the principal exhibitor of steel pens. 

STEEL PLATES. 

Another branch of steel manufacture which, though limited in extent, is of 
great importance in the arts, is the manufacture of steel plates for en- 
graving, which, notwithstanding all the attempts made from time to time, 
was not accomplished until 1810. To Mr. Perkins, of New England, and, 
subsequentiy, to Mr. Warren, and Mr. Hughes, we are indebted for the 
removal of the difficulties that so long stood in the way of preparing steel 
plates, by the successful application of which, to engraving, we may now 
obtain for a few pence, fine copies of the best works of the best masters, 
thus improviug the taste and cultivating the love for the beautiful in art 
and nature. The process of manufacture consists in exposing the plate of 
steel to such a carefully regulated temperature, and slowly cooling it, that it 
becomes very ductile, and may be readily cut with the engpraving tool. The 
steel plates manuikctured and exhiMted by Mr. Sellars, of Sheffield, are of 
very superior quality. 
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MOiOugjx llie aeaiOB.ol tlie jear msy not leeal' the. keaUhy amnsenutit 
of skatiiig tothe-mind of the visitor^ notwithstaoaing the SezpentiBe is go< 
nesr,.yjBt.he wiUnotJulitoadrnketbe "Kogijal^beEt Skates," of which. 




Messrs. Marsden^ Brothers, and Silverwoed, of Sheffield, are the manufac- 
turers. A pair of these handsome skates having heen made by them for 
Prinee Albert, and presented through Colonel C. B. Fhipps, that gentleman 
wrote a letter in reply, intimating His Royal Highness's gracious acc^t- 
ance of the same, and expressing also the Prince's admiration of the design 
and workmanship. The following is a description, of these skates, one of 
which is shown in the accompanying engraving : — The irons represent a 
swan in the attitude of swimming, and are beautifully chased to form the 
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feathers : the wood being carved to correspond. Round the heel are carrod 
the national emblems : the rose, shamrock, and thistle. In each skate are 
fotur strap-holes, lined with gold. On the part where the toe rests is a gold 
plate, having engraved upon It the makers' name and address. In the 
centre where the ball of the foot rests, is the " Royal Arms," studded with ' 
gold. On the heel a sflver star is let into the wood, and surrounded by a *, 
golden garter, with the motto, " Honi soit qui mcU y pense,^^ engmved 
upon it, It is decidedly the handsomest skate ever produced. 
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Messrs. Marsden, Brothers, and Silverwood, are the manufacturers also 
or some registered tools: of two of which the annexed engravings are a 
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representation. The first is their " Registered Brace Head/' whicli will be 
found to possess that combination of advantages long sought for by artiaans, 
via., security of the head to the brace— ease in working — ^without friction— 
and ultimate durability ; and on these gprounds this invention claims a pre'< 
ference before all others yet manufactured. 

Improved Moriiee-Otuxge. — Messrs. Marsden & Co. also exhibit their im-> 
proved mortice-g^ge, an important aid to such workmen as value correctness 
with economy of time and labour. The important advantage it possesses over 
other guages, consists in its not being altered by accident when once fixed in 
the required position ; this is a great recommendation to the use of the 
registered mortice 'guage, the ordinary guages being very liable to altera- 
tioUf whereby the workman suffers serious inconvenience. We recommend 
these instruments to the artizan visitors. 



ENCAUSTIC TILES. 

EvcAusTic tiles are thus prepared : — A clay of good quality, but of a red 
or buff colour, is pressed into a mould, which gives the form to the tile, and 
leaves an impression l-4th ci an inch in depth, to be filled with variously^ 
coloured days. On leaving the mould, the tiles are allowed to harden in 
the air, after which the coloured material, composed of Devonshire or 
Cornish clay, and some metallic oxides, is then poured over the whole surfooe 
in a state of thick slip, when it is again dried to a certain extent. A layer 
of fine day is also applied to the back of the tile, which is pierced with 
holes in the first process of moulding ; as the finer clay does not contract 
BO much in firing as the common kind, of which the body is made, those 
hdes serve to seal the two varieties of clay together, and to equalize the 
contraction of the mass. The attention which has been given by Messrs. 
Minton and Co., to this branch of manufiicture, and the amount of skill and 
scientific knowledge displayed in the improvement of all the processes con* 
nected with the production of this class of artificial stone, cannot be too 
highly commended. As an ornamental paving for the halls of houses, or 
any open spaces in public buildings, nothing can be more beautiful; and 
from its extreme durability, it is really economical. There is evidently a 
growing taste for this species of decoration, and since, by the idds of modem 
science, we are not only enabled to execute all that the andents did, but to 
employ many colours with which they were not acquainted ; we can produce 
finer specimens of the Mosaic art than any which have been preserved 
from the ravages of Vandalism, or the decaying touch of time. 
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PRINTING IN OIL CX)LOURS. 



Mr. Gkorge Baxter, the patentee of the process of printing in oil coloara, 
exhibits in the Fine Art Court, upwards of sixty specimens (from the largest 
size to the smallest miniature), of his choicest productions, most tastefully 
arranged in a handsome frame, glazed with plate glass. The visitors will 
indeed he delighted with these charming specimens which form the princi- 
pal attraction in the Fine Art Court. Baxter's oil colour puntings, are now 
as well known, (and perhaps are more appreciated) in every town on the con- 
tinent as in England ; and the printers and engravers there, are puzzled how 
the prints can be executed and sold at so low a price. The great secret of this 
is, the immense demand which has arisen for these beautiful productions ; 
thousands daily are printed, and yet the patentee finds it a difficult matter 
to keep the public supplied with them. More than fifteen years have now 
elapsed since Mr. Baxter patented his original process, during which time, 
he has gone on steadily and perseveringly improving his process, which has 
now attained perfection. Many difficulties occurred in the earlier stages, 
but the energy and preseverance of Mr. Baxter, succeeded in surmounting 
them. Upwards of £8,000 had been expended by him in his experiments, 
before renumerative returns were obtained by Mr. Baxter, and just as he 
had succeeded in bringing the process to perfection, the time of his patent 
light expired. It was therefore an act of justice on the part of the Judicial 
Ck>mmittee of the Privy Council, to grant Mr. Baxter an extension of five 
years from the date of the expiration of his patent, in order to afford him 
time to secure to himself the pecuniary reward for his labours, which he 
has so well deservcAl. Mr. Baxter's perseverance in bringing his work to 
the degree of perfection it has obtained, deserves such a mark of commenda- 
tion ; and his just chums in the discovery, and continued improvement of 
this process, equally deserves the fullest protection and encouragement,, 
which the present patent laws can afford. The Art Journal speaking of 
Baxter's procees of printing in oil colours says, " to show the simplicity of 
the patent process, we may here remark that nearly the whole is worked 
by boys, the most chaste and delicate colours being produced by their 
labour; and tnough, as in all novelties, difficulties at first abounded, by 
energy and preseverance, Mr. Baxter succeeded in surmounting them. 

The general encouragement given to the new art is beyond precedent, 
several of the pictures produced by the patent process having reached the 
enormous sale of 300,000 copies. By these striking results many branches 
of trade have been greatly benefited, numerous hands have been employed, 
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and the public supplied with specimens of art of sterling merit. It may be 
hoped, therefore, that the circulation of these pictures, elaborate and beau- 
tiful in their character, may suyersede'the.tasteieBS daabs we too firequently 
find even in the drawing-room, and so constantly in the cottage ; and that 
thua the tastes of the people may be coltivatKl, and the minds of all classes 
refined. For beautifiil as are these producdons, they may be purchased at. 
so. low a rate as to be. within the- means of the working classes; indeed 
their, wonderful cheapness has rendered them useful for arariety of puc«- 
pQ0es never contemplated by the patentee when be turned his attention, t^ 
the production of coloured-pictures^'' 

The visitor will notice in the Fiaa Art CSonct, a variety of specim^ne of. 
lithogprapluC' printing by Hanhart, Kronheim^ &c«, but . the psoduotiona of. 
litbogiaphairs will not stand comparison with Baxter's exquisite engra^vinga. 
Hanhart's colour printing ia very good, and cajrried.taa certain degrecof 
per£setion, but there axe many difficulties attendant on this process, -suehiaa 
thexnattec, &c., which materially interferes widi. its «ueo68s£dl applieat&Qik 
The same ofaservadons apply to KroidMhii's speciinens, undeubtedlygpod^aa^ 
prodaotioBS of lithography. In the specimen of the crocifisioB exhii»ted, 
there is a g^reat want of variety in the tiarta and-ronndiags. which » entixely 
lost,, and it has toamueh of the appearance of a. stiff dark print, after the. 
style of a juvenile artist. We veiy much douhi the > wisdom, of these 
attempts at oolouxed Uthogxaphs^wheD such produetiena can beobtained. 
by the wood block psocess of Baster, especially as we undqrstaud> thai^ 
neadyv 50 dxawdaga oh stone ace required £or the completioi^ of such 4^. 
lithegn^h as that exhibited, net more than thirty or, forty of which can be 
execnted in a week. Baxter's process onthe. eentoazyt is one £ov the. 
milUaa, thouaands^ h&ing daily produced;. 

By.plaoia^ elaborate and beautiful paintings, such as these, within the., 
meaaa ofitheindustrial classes^ the taste of the comcnmBt^ caxmot fail to he. 
imptfeved.. 

The best specimens of lithogiapbie pxinting axe these executed. by 
Mr. Owen Jfflies, whose name bae obtained so^maoh GeWbriiy:of latein: 
connection with the decoration <^. the buUdingf . his pirodoetiona in Utb{>> 
gnphy ase uaaurpaseed;. yet even these yield, the palm to Baxter'aoil. 
cdoani. 

Kowai^'s water colour eagrv^ings, esroneously so tenBiAy are meieljt 
specimens oi^ bleok printing by the ordinary pfooass emj^ed. 1^; the x>aa» 
mental printetSt .the same.psooesa aa^the lottery bills ; the-effieat produced is 
but inferior. The Mne Art Court eontaina aoma. ;v^Ky beauti&il speeimBUa of 
caiving inr oak, omamental marblefty modals in wax, rrocy, eerk^arehiteffp 
tuisl med^, &e. . 
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DAGUERREOTYPE PORTRAITS, &c. 
PartraUs &c. Dagtb&rreotypes, Daguerreotyp Portraits^ dc. 



WaBN'werweie first made- acquaiixted. with the derelopmest of the i^otOK 
^mi^^A^ power, and'witaessed the |Hn)diiction of a mimatare portrait by th» 
BiiMphf ag^Boy of light acting upon a metallie sturface, we were certaiaiy^ 
astOniidieAat the result, though we miiBt admit those pietores gare ns oo 
hetfptifelt $t»Hfieati(nr. 

Wa«»<fc aad life were wanting in features, " so coldly sweet, so^ deadly 
air." The-^ absence of relief and roondness of ferm cotttrifonted alae U^ 
intfMase e«r cSstaste for l&enesses taken by the Daguerreotype. We coxb- 
sito^dj htfwerer, that a great step was made in the diseoyery <^ an aart^ 
whlriv timer and researeh might eventually perfect. The portraits 
ohteened .by Mr. Beards* new process, haire nmch delighted us; he has 
boooghthiftichemioal «bA seientii&c knowledge to bear so well on the sul^ect 
a9)to give i30leux and contour to the leaden and. flat surfeeev The figure, 
standi' oat boldly feom the bodtgiound ; and a picture is speedily produeed^ 
yenjr iaM sufieriop t& any that had been obtained by formeir experiments. 

We wiyuld especially notice the admirable eiE^ of the fiesh tints; which ' 
a^l^&Kc -fflihif: aetualiy embodied in the miniature, and not, as we geoeraily 
see them, spread on the surface. 

The mote reoeat impiowments«flfectcd in thi* branch of the ¥mt Arts, 
arieiwiy'great They consist in imparting a greaterdegree of softness to liko^ 
pietttre,.aBd. in fixing the whole by a chemieal process, resulting inrthe- 
formatianfof a«trBaspaient enamel, wfaieh is inalterable, and e&ctuaUy ^re^ 
servte the brightest and most delicate colours from the action of light, air, 
and water, rendering a glass covering quite unnecessary. 

In addition to the well known application of the Daguerreotype to 
landscapes, buildings, &c., Mr. Beard has successfully applied it to obtain- 
*°£.c*^P^®* ^ machinery, reduced to any scale required^ ready for the use of 
the .engraver, and lithographer. A few moments thus suffice to take the 
xQost .correct and accurate representation of & complicated machine, the 
details of which would require an artist several days to master. 
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MACHINERY. 



In the department of machinery, on the north side of the buildings, the 
attention of the visitor will be struck with the great excellence of the 
various contributions. Amongst these we would more especially mention 
Donnesthorpe's patent machine, for opening cotton wool, a quarter of 
the right, in which he has disposed of, it is said for £25,000 ; Mather's 
machine for printing calico in eight colours; Garforth's new riveting 
machine ; and Hick and Sons hydraulic press pump, by means of which, 
with its four cylinders instead of one, an enormous pressure is obtained. 
Maudesley exhibits his ingenious machine for coining medals, which sub* 
stitutes the use of a cam instead of a screw, and gives a result, obtained by 
increased leverage, instead of one obtained by increased momentum. 
Mr. Appold's centrifugal pump forms a very attractive object : by it the 
inventor calculates that, with a wheel 20 feet diameter, describing 53} 
revolutions per minute, he would discliarge in that short time 660,000 
gallons of water. In addition to the tools exhibited by Whitworth, of Man- 
chester, is a machine, which can be ascertained by the touch, to measure 
the 250|000ths part of an inch, and which, it is believed, may be made to 
measure the miUiontli part of cm inch, Nasmyth's hammer, the morticing 
and tenon machines of Fumess, the beautiful hand<printing machines of 
Applegath, and the ingeniously constructed corn-mill of Westrup, will 
excite attention. The locomotive department is well furnished; the 
monster engine of the North Western Bailway Company, and Stephenson's 
eAgine, constructed on Crampton's patent, are here conspicuous. In the 
section of fixed machinery, the visitor will notice the splendid marine 
engines of Boltpn and Watts, and of Penn, remarkable for their economy of 
space, their direct action, and the finished workmanship they display. 



The annexed engraving, which we received too late to place with the 
account given of it at p. 62, to which we refer the reader, represents 
Fourdrinier's Patent Safety Apparatus, in use. The rope is here shown as 
broken, and the cage and its contents, instead of being precipitated to the 
bottom of the coal-pit, is firmly secured to the sides of the pit, and the miner 
thus rescued from impending destruction. 
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Of Defbies' Dry GaeAIeter, nothingrsiore ndaBSie^aaid, than that there are 
upwards of 40,000 fcf tthem in use, in various '3)|ft)lic' buildings and private 
houses throughoi|t'iiie«ili|dbBe, the coitfinent, andlhaicblonies ; whilst at the 
Thames Tunnel, two large. meters have been zn-aanBtant use, night and day, 
for five years, being* oqual to forty years of or&iaryflBe. The meter con- 
structed by 'Mr. Dd^s &>r the new House of CommoiLS, is calculated to 
pass ](M(^ f<set of gas per hour, and to supply 2^000 lights, and has been 
pronflmced by many, eminent gas engineeiB d/i the day, to be the mos^ 
magnificent measuring maclmie ever constructed by human hands. 

Of the various nises to whieh gas has been hifiherto applied, none exceeds 
its emj^oyment fop heating the' water of a bath. By meaas of Mr. Defries* 
recently patented impievemeixts, the (temperature of 45 gidlons of water can 
be raised from W to 95° Fah. in five or six mitintes, and that too at the 
small cost of less than iwopenCe. 

Mr. Defrios has also constnicted a gas^cookifig appaxaias, £oraning an 
invaUfcable domestic agent, by means of which the varied 'Opssations of 
boiling, baldng, stewmg, brc^ng, roastmg, and straining, may be carried on 
at oiiejaatd &e same mMaent ; in which eccoiomy, cleanliness, uniform heat, 
the {nssservation of the jniees of iibe xseat, are oomlnned with fihe great 
advantages of the apparatus being always ready for use at a moment's 
notice. 



Siooe writing the article on Woollen Manufacture, we regret to find 
that afiter incurring considerable outlay in preparation for the Exhibition, 
Messrs. iNicoU felt themselves compelled to withdraw their names, from the 
list oi -^shibitors. Per the specimens intended to be exMlnted, we must 
therefore refer our readers to 114, Begent-street. 



JE^a«wn.— Page 70, for 133,000 read 238,000 ; for 23,000«ad 100,000 ; 
and for 110,000 read 123^000. .After tm^im numths.oM ''.andanofit of the 
remainder were Iktle inferior." . 
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